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AVAILABLE IN 2 MODELS 
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this type of lathe was in operation for many 

years in the works of the maker and of Italian semi-automatic and automatic semi-automatic and automatic 
manufacturers. Machine available in two Maximum turning diameter Maximum turning diameter 
models, with two types each and 3 different 7}. Maximum turning length 113”. Maximum turning length 
lengths. 152” 314” 474”. 294” 393” 59”. 
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That’s a simple exposition of the principle of the David Brown ‘Varicon’. The ‘Varicon’ is not of 
course unique in what it does—but it is outstanding in the way it does it. The design 
incorporates the features you want, such as remote control by electric, hydraulic, or pneumatic 
methods. The range of 2.5, 5, 10 and 15 h.p. meets most drive needs. And of course the name 
David Brown guarantees the utmost reliability. Make ‘Varicon’ your choice for all variable speed 


reduction! 


‘VARICON? infinitely variable speed reducer 
DAVID BROWN 


An alliance of engineering specialists in gearing, machine tools, tools, castings, 
automobiles and agricultural tractors and machinery. 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


GEAR DIVISIONS ' PARK WORKS , HUDDERSFIELD : TELEPHONE 3500 


DECEMBER, 1961 Volume 22, No. 12 





S 
i | 

| 
fp asd pd pda a 


yp oats —s 


Set oe a oe 





SS 
eae be 
on Sm | ee ee 


here is a man on his way to 
solving his guarding problem with 


Weldmesh 


Regd. Trade Mark 
He cut it to the shape he wanted— 
it held together because it was welded together 


Weldmesh is a registered trade mark and is supplied in rolls or sheets direct to the users by the sole manufacturers: 


THE B.R.C. ENGINEERING COMPANY, STAFFORD 


London, Birmingham, Bristol, Chelmsford, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London, W.1 
M-w 1041 
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MINIDIGEST 


Although hafnium and zirconium can in 
many applications be considered as one con- 
Stituent, accurate knowledge of their presence 
is important in some applications, e.g., in 
nuclear reactors. For this reason, a new 
method of separating hafnium and zirconium has 
been developed by the National Bureau of 
Standards, separation for analysis being obtained 
by the use of a strong quaternary-amine anion- 
exchange resin column, with dilute sulphuric 
acid as the eluting solution. It is stated that the 
new method, which is a practical, single-step 
chemical procedure, is particularly useful for 
determining the amount of zirconium in 
hafnium-base materials. 

* * * 


According to an article in The Journal of the 
Institution of Electrical Engineers of Japan for 
April 1961, a new high-speed magnetographic 
page-printer for electronic computers has been 
developed in Japan. In this printer, the 
characters are made up of dots registered on a 
magnetic tape by a rotating seven-channel head, 
the latent magnetic image then being made 
visible by dusting with iron powder, which 
adheres to the dots. This visible image is then 
transferred to paper coated with wax, which is 
heated to fix the image. The prototype printer is 
reported to have achieved a speed of 1200 lines 
of 30 characters each per minute, but models 
operating on the same principle are being 
designed for higher printing speeds. 


* * * 


By using glass ultrasonic delay lines for 
high-speed digital computers and data-processing 
equipment, serial memories have been built 
which exhibit information rates of from 
3,000,000 to 20,000,000 bits per second, i.e., 
comparable with those of thin-film, cryogenic, 
and tunnel-diode memory devices. Delay times 
as high as 150 microseconds have been achieved 
with this type of delay line, which was developed 
by Corning Electronic Components and which 
uses a special Corning glass with a nominal 
time-delay temperature coefficient of zero. 


* * * 


Details of a new process for combining 
metals with graphite are given in Mechanical 
Engineering tor September 1961. The process 
makes it possible to combine such metals as 
iron, nickel, copper, silver, cobalt, and their 
alloys with from 10 to 90°, of graphite, provid- 
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immediate answer to customers 
requests 


HALLMAC TOOLS 


Limited 


TOOL SPECIFICATIONS! 
> Engineers’ Small Tools, Macrome Treated Tools, Hand and Power Tools 
© HALLMAC carry in stock the most comprehensive range in the United Kingdom. 


, Each brand is carefully selected for its high quality, and Hallmac’s countrywide 
distribution and service network guarantees speediest delivery of ALL your tool 
requirements, even “specials” and “extra specials”. So why not simplify your 
tool-buying by using this ONE reliable SOURCE? Then you can stop worrying 
about many suppliers of varying efficiency, countless barren ‘phone calls, and 
extra burdens for your accounts department. Start proving for yourself the new 
efficiency the Hallmac service brings. Send NOW for the latest 52-page Hallmac 
Stock List, recognised as the foremost of its kind ! 
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ing intimate bonding between the metal and 
graphite and giving improved mechanical and 
electrical properties. It is stated that the usual 
brittle characteristic of graphite is greatly 
reduced in some compositions and is actually 
eliminated in others. Some compositions of 
graphite and steel can be heat-treated by 
conventional methods. According to present 
indications, little, if any, machining will be 
required on final components, and the material 
is malleable enough to be sized in production 
equipment at high speed, even to exceptionally 
close tolerances. Typical applications of these 
materials, which appear to have a transverse 
rupture strength up to 50,000 psi and a com- 
pressive strength up to 120,000 psi, are envisaged 
in self-lubricating bearings, electrical brushgear 
and contacts, seals, and resistance elements. 


* * 


As reported briefly in Electronics for 
September 15, 1961, a new closed-circuit tele- 
vision comparator makes it possible to inspect in 
minute detail such components as transistors, 
resistors, micro-miniature wafers, and sub- 
assemblies, as well as live biological specimens, 
etc. The comparator has a range of magnifica- 
tion up to x 300 and, by means of a control 
stick, the operator can position the image, as 
desired, on the screen and can also change its 
magnification throughout the entire range 
without any loss of focus. 


* * * 


Details are given in Svarochnoye Proizvodstvo 
for September 1961 of comparative tests 
carried out in Russia in connection with the 
arc-welding of copper under shields of argon or 
nitrogen, using copper specimens measuring 
160 x 80 « 12 mm thickness, tungsten elec- 
trodes, and welding currents of 400 to 460 A and 
15 to 39 V. When welding copper by the inert- 
gas-shielded arc process, the use of argon is 
generally recommended, but the results of these 
tests seem to indicate that, quite apart from its 
comparative cheapness, nitrogen permits a 
greater degree of heat transfer than argon and 
increases the efficiency of the welding process 
by from 20 to 30%. 


ok * * 
Still in the experimental stage, ultraminiature 
transistors developed by the Radio Corporation 


of America are so small that 20,000 of them could 
fit on a postage stamp and could make it 
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PYROMANCY IS THE 
SECRET BEHIND OUR HIGH 








SPEED AND ALLOY TOOL STEELS 





Pyromancy . . . as if you didn’t know . . . is simply the prediction of 
future events by observing the glare of a fire, and as a technique goes 
back before the Court of King Arthur. 

We at Balfour’s, who are up to every trick in the book, short of 
diabclic possession, can most certainly attribute the exceptional 
quality of our High Speed and Alloy Tool Steels to the scientific 
exploitation of the technique. 

Manufacture based on quality control from the melt to the finished bar, 
disc or ring ensures a predictably lengthy and profitable future for every 
Balfour tool steel product. 

And if that isn’t Pyromancy, we don’t know what is! 


ARTHUR BALFOUR 


ARTHUR BALFOUR & CO. LTD. CAPITAL STEEL WORKS 
SHEFFIELD, ENGLAND 
ASSOCIATED COMPANY: THE EAGLE & GLOBE STEEL CO. LTD. 
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possible to produce on a surface only twice as 
wide as a human hair a complete three-stage 
amplifier, including thin-film transistors and 
their connections. The new transistors are 
made by depositing by evaporation thin films of 
cadmium sulphide and metal on an insulating 
base. This technique ties in with current 
methods of making thin-film devices of other 
types and indicates the possibility of the low- 
cost mass production of entire transistor 
circuits containing hundreds of elements. 


* * * 


It is reported by the Aerospace Department 
of the Westinghouse Electric Corporation that a 
possible new source of power has been found and 
involves the heating of a metal-ceramic sandwich 
comprising two thin plates in which an iron-base 
metal is covered with porcelain enamel and a 
thin layer of silver. It is stated that each plate 
produces power densities up to 16 mW/sq in. 
when heated to 1200°F, the iron acting as the 
positive pole and the silver acting as the negative 
pole. 


* * * 


Details are given in an article in Acta 
Technica Academiae Scientarum Hungaricae 
(Nos. 1-2, 1961) of a method of revealing the 
austenitic grain size of hardenable steels by 
means of the relief formed during martensitic 
transformation. In this technique, two polished 
samples are held together in good contact and 
are then heated in an inert atmosphere and 
quenched. When the samples are separated, the 
grain size of the austenite on the polished 
contacting surfaces is clearly visible for micro- 
scopic examination without any further pre- 
paration or etching. If, however, the samples 


are etched, some details of the formation of 


martensite and of the relation of martensite 
needles to the austenite are also rendered 
visible. 


* * * 


As described briefly in Machine Design for 
November 9, 1961, a new method of controlling 
the output speed of large variable-speed drives 
involves the use of a mechanical closed loop, in 
which a small differential-gear set measures the 
difference between the output speed and a 
reference speed, this error signal actuating the 
control spindle of the drive. A small variable- 
speed drive is incorporated to provide control of 
the reference speed. 
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Photograph by courtesy of the 
Pressed Steel Co., Ltd., 


Whether the properties you 
require are toughness, wear 
resistance, minimum 
distortion in hardening, red 
hardness, hardenability, 
corrosion resistance etc — 
THERE IS A(K{E) STEEL 
FOR PRACTICALLY 
EVERY TOOLING 
APPLICATION. 





CKAYSER [ELLISON {@.CO.LTD) 


CARLISLE STEEL WORKS - SHEFFIELD 4 


TELEPHONE : SHEFFIELD 22124 ESTABLISHED 1825 


Pigh-Grade 

KVL Toolstee!s 
for coco 

rk 

wer LONDON STOCK WAREHOUSE : 
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This booklet gives full details Seation Road, Coleshill, Birmingham. 
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BUSINESS NOTES 


It is announced by The A.P.V. Co. Ltd. and A.P.V.- 
Paramount Ltd., of Manor Royal, Crawley, Sussex, that 
their telephone number has now been changed to 
Crawley 27777. 


* * ~ 


Goodenough Pumps Ltd., of London, S.W.1, have 
acquired the controlling interest in Silas Hyde Ltd., of 
Birmingham, manufacturers of industrial ovens, con- 
veyor stoving plant, ventilation systems, and dust- and 
fume-removal plant, and specialists in general sheet- 
metal work, light and heavy fabrications in mild steel, 
stainless steel, aluminium, etc 


* % * 


An agreement has been concluded between Elcontrol 
Ltd., of Hitchin, Herts., and The Siegler Corporation, 
Magnetic Amplifiers Division, of New York, for the 
exclusive sale and manufacture by the latter company of 
Elcontrol products in the U.S.A. and Canada. 


* * + 


It is announced by George Meller Ltd., of 24 Fitz- 
john’s Avenue, London, N.W.3 (Tel: HAMpstead 
1344), that they have been appointed sole U.K. repre- 
sentatives and agents for the Coppus Engineering 
Corporation, of Worcester, Mass., who produce a series 
of vertical and horizontal turbines with ratings of from 
1 to 250 hp to suit almost any steam conditions and with 
a wide range of output speeds. 


” * + 


The assets and liabilities of Owen & Dyson Ltd. have 
now been transferred to The United Steel Companies Ltd. 
The business of Owen & Dyson is now being undertaken 
by Steel, Peech & Tozer, and the new department thus 
created will be known as the Fullerton machine shops. 


* * * 


It is announced by The Brockhouse Organisation 
that their activities in the plastics field, which are at 
present concerned with the manufacture of injection- 
moulding machines, have been wholly transferred from 
their premises at Penn Road, Wolverhampton, to 
J. Brockhouse & Co. Ltd., of Denton Works, Saxon 
Street, Denton, Manchester, to whom all correspondence 
and enquiries should be addressed. The works at 
Wolverhampton will, however, continue to be concerned 
with general machining work and with machine-tool 
manufacture and rebuilding. 


¥ t * 


Ferranti Ltd. have agreed to purchase for £440,000 
the electricity business of Aron Meters Ltd., including 
their manufacturing tools and equipment. Ferranti, 
who are at present the largest manufacturers of meters in 
Great Britain, have also agreed to undertake Aron 
commitments for spare parts, maintenance, and meter 
repairs, to ensure that full provision is made for the 
working life of all Aron meters in service. To avoid 
confusion, Aron propose to change the name of their 
company to Astaron Electronics Ltd., releasing the name 
of Aron Meters Ltd. for use by a newly formed sub- 
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26,000 sq. ft. of working area under one 
roof. Refrigeration unit capable of 
extracting heat (from our processing 
tanks) to the value of 1,000,000 B.T.Us. 
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the country for ANODISING ALUMINIUM, 
Alumilite and Alzak can offer the highest quality 
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planned production. Our technicians will be glad 
to discuss your finishing requirements. As a first 
step, why not send for our brochure “A service to 
industry”? 
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Hodgkinson new design 


oj stokers are being installed by B.M.C 
ma maximum thermal efficiency, These 
OKers Maintain a flexible heat control, 


burn coal smokelessly 
y and can c i 
with fhuctuating loads. pais 


Mark V chain 


_. into these... .. aie = 


UL 
Five high pressure automatically controlled, 


hot water Cochran ‘Sinupac” boilers _ 
each burn (per hour) 1.8 tons of en 
smalls containing 40 per cent. fines. B.! = 
choose Cochran because, even bor this 
low-grade coal, the efficiency will i 
proximately 8o per cent. on the gross C.V. 
The total capacity of the five boilers is po- 
tentially 160,000,000 B.T.U.'s per hour. 
This will increase when the factory 1s in 
full production. 


to power the factory that makes these... 


The new B.M.C. factory—an important land- 
mark in the industrial progress of Scotland— 
will produce approximately 400 tractors and 
1,000 commercial vehicles a week, and will 
employ some 5,000 to 6,000 people. This new 
B.M.C. factory burning British coal automati- 
cally fired by Hodgkinson stokers in Cochran 
boilers, will increase Britain’s prosperity at home 
—and British trade overseas. 


BMC oprive AHEAD WITH COAL, HODGKINSON AND COCHRAN 
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BUSINESS NOTES 


sidiary of Ferranti. Under their new name, Aron will 
expedite the move to their new factory at Aylesbury, 
where production will be supplemented by an entirely 
new range of products not allied to the meter industry. 


* > * 


Walker Crosweller & Co. Ltd., of Cheltenham, 
manufacturers of “Leonard” thermostatic mixing valves, 
have recently formed a subsidiary marketing company in 
Belgium. The new company, Walker Crosweller S.A., of 
65 Rue Montagne-aux-Herbes-Potagéres, Brussels, is a 
wholly owned subsidiary of the British company, and 
its chairman and managing director is Mr. R. Walker, 
who is managing director of the parent company. Other 
directors of the Belgian company are Mr. D. L. Launch- 
bury and Mr. C. F. Taylor, who are also on the board of 
the parent company. The general manager is Mr. G. 
Dooms, who was previously associated with the firm’s 
Belgian agents. 


* = « 


A comprehensive range of low-heat-input metal- 
joining alloys is being marketed by a new company, 
Welding Improvements Ltd., of Lady’s Lane, Northamp- 
ton, under the trade name of ““Fontargen”’. These alloys, 
which are already used in Europe, will be sold in the U.K. 
and Ireland through technically trained representatives 
and through a number of regional stockists (to be 
announced later). Dr. H. E. Zentler Gordon and Mr. E. 
Hindson have been appointed directors of the new 
company, while Dr. G. M. Blanc, of Zurich will act in a 
consultative capacity. 

. 7 


Following negotiations between Joseph Lucas 
Limited, of Birmingham, and T. V. Sundaram Iyengar & 
Sons (T.V.S.), of South India, a partnership agreement 
has now been signed, initiating the formation of a new 
company to be known as Lucas-T.V S. (Private) Ltd. 
The new company will manufacture a wide range of 
electrical equipment for vehicles to meet the demands of 
the rapidly expanding Indian motor industry. The 
capital of the company in the early years will amount to 


over £2,000,000, including more than £1,000,000 worth of 


plant and machinery provided by Lucas. 
= ” * 


It is announced by Chilton Electric Products Limited, 
of Hungerford, Berks., that they have signed an agree- 
ment with the Westinghouse Electric Corporation, 
whereby they become exclusive manufacturers of 
Westinghouse moulded-case circuit-breakers in the U.K., 


with non-exclusive sales rights for the rest of the world | 


(with the exception of the U.S.A. and Canada). Initially, 
these circuit-breakers will be imported from the U.S.A. 
and modified at the Chilton factory until full-scale 
production begins. 


* * ¥ 


Bergen Tempered Ltd., a member company of the 
Tempered Group, have moved to new premises with 


increased space and production facilities in Sussex Road, 


Sheffield 4. 
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For machining 
newer metals 
Carbide 
Impregnation 
is the answer 


This has been fully proved on 
STAINLESS STEEL, HIGH TENSILE 
TITANIUM and NIMONIG alloys, an 
INCREASE IN LIFE OVER HIGH- 
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of conventional Carbide Tipped tools, 

also this treatment does not chip or flake 
under shock and heavy load conditions 
and can be applied to all types of 

Cutting tools, i.e., Milling Cutters, Circular 
and Flat Form Tools, Broaches, Hobs, 
Reamers, Punches and Dies, etc. 


This treatment has been fully used and 
approved by leading Aircraft, Engine 
and Motor manufacturers. 


Copies of authentic test reports 
can be obtained upon application. 
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Higher production 
| AUTOMATICALLY 


an short runs too! 


BIPEL Quick Tool Change and TROUBLE-FREE OPERATION 
Bring LONG RUN AUTOMATION & ECONOMY | 
to SHORT RUN COMPRESSION JOBS... 


BIPEL fully automatic compression presses open 
up entirely new possibilities for the smaller as 
well as the larger moulding shop because rapid 
changes can be made from one product to 
another. Continuous, reliable operation with 
simple regular maintenance ensures increased 
productivity and low rejects with reduced over- 
heads. Many products, especially electrical com- 
ponents, can be moulded continuously without 
attention and BIPEL automatic stripping also 
extends to tube caps and other threaded mould- 
ings. BIPEL automation is your answer to 
guality/price demands. 

















BIPEL FULLY AUTOMATIC POWDER OR PELLET 
LOADING PRESSES WITH TOP OR BOTTOM EJECTION 


Both powder and pellet loading presses are available with 
transfer equipment as an optional extra for semi-automatic 
working. Standard bolsters with induction heating are 
offered. Impressions can be changed without removing the 
bolster in as little as 15 minutes. BIPEL will gladly advice 
on the suitability of any moulding for fully automatic 
working. Where required, a complete set-up of tool a 
press can be supplied. 


BIPEL Fully Automatic Presses 
“Papel ite Freep” 


B.1.P. ENGINEERING LIMITED © srrceriy works - sutton CoLDFIELD - Tel: Streetly 2411 - Telex: 33541 
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CONTRACTS 


An order, valued at £75,000, has been received by 
Lightnin Mixers Ltd., of Poynton, Cheshire, from the 
Polymer Corporation, of Reading, Penn., for the supply 
of fluid mixers. These units will provide the main mixing 
requirements for a new plant which the Polymer Corpora- 
tion is setting up in Strasbourg, and it is expected that 
they will be delivered early in 1962. 


* * * 


A comprehensive contract for a 120-MW extension 
to the Cairo South Power Station has been awarded to 
The English Electric Co. Ltd. by the Cairo Electricity and 
Gas Administration. The existing generating plant is of 
Continental manufacture, and the new order, valued at 
£6,000,000 and one of the largest for British industry in 
the Middle East since 1957, was obtained in the face of 
keen competition from Czechoslovakia, France, Germany 
and the U.S.A., as well as from other British firms. 
The order covers the complete electrical and mechanical 
equipment for supplying a further 120 MW for domestic 
and industrial use in Cairo, and includes boilers, turbo- 
alternators and auxiliary equipment. The two 60-MW 
steam turbines involved will be made at the Rugby works 
of English Electric, while the alternators, transformers 
(including two rated at 75 MVA), and the 63-kV switch- 
gear will be made at Stafford, and the low-voltage 
switchgear and fusegear at Liverpool. The four boilers, 
each with a capacity of 441,000 lb/hr, will be manu- 
factured by Simon-Carves Ltd., of Stockport. 


* . * 


Associated Electrical Industries Limited have been 
awarded a contract worth £178,000 by the East Midlands 
Electricity Board to reinforce the supply between North 
Wilford generating station on the outskirts of Nottingham 
and a new substation at Isandula Road, Nottingham. 
The contract will be carried out by the AEI Construction 
(Cables and Lines) Division and will involve the supply of 
materials for and the erection of nearly a mile of double- 
circuit 132-kV overhead power line on six towers of 
J. L. Eve design, as well as the supply, installation, and 
jointing of two 4100-yard lengths of three-core, oil-filled 
132-kV underground cable and associated pilot and 
telephone cables and accessories. The cable for the 
underground part of the project will be manufactured 
at the Woolwich and Gravesend factories of the AEI 
Cable Division. 

” * a 


A contract, valued at £330,000, has been received by 
the British Insulated Callender’s Cables Group of 
Companies from the Central Electricity Board of the 
Federation of Malaya for the supply and installation of 
some 60 miles of power, control, and telephone cables 
for the Cameron Highlands hydro-electric scheme. This 
order, which is one of the largest of its kind ever to be 
awarded by the Central Electricity Board of Malaya, 
includes about 3 miles of 132-kV power cable to be 
installed in an inclined shaft to an underground power 
station, about 26 miles of 11-kV power cable, 4 miles of 
660 /1100-V paper-lead and P.V.C.-insulated power 
cables, and about 27 miles of control, telephone, and 
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coaxial cables. The site work will occupy approximately 
18 months, the contract being scheduled for completion 
by August 1963. The Cameron Highlands hydro-electric 
scheme involves 15 miles of tunnelling work and the 
construction of a dam, 120 ft high, three diversion weirs, 
and two power stations, which will use the waters of the 
rivers Bertam and Telom. The larger station will be 
located underground at Jor, about 90 miles north of 
Kuala Lumpur, and will eventually house four 25-MW 
generating sets operating under a gross head of 1880 ft 
of water. The smaller station, to be located at Habu, 
6 miles north-east of Jor, will accommodate two 2:75-MW 
sets. 


7 - od 


Turbo-generating equipment for a large Argentine 
textile mill has been ordered from W. H. Allen Sons & 
Company Ltd., of Bedford, by Sociedad An6dnima 
Castelar, of Buenos Aires. In addition to generating 
electrical power in parallel with existing diesel-alternator 
sets, the equipment will provide process steam for 
treating the raw cotton used in manufacture. The turbine 
will comprise an Allen pass-out condensing set of 400-kW 
capacity, driving through an Allen top-pinion, parallel- 
shaft speed-reduction gearbox a 1500-rpm Mather & 
Platt alternator, supplying power for a 380-V, three- 
phase, four-wire, 50-cps system at a power factor of 0:8. 
The machine will be supplied complete with a self- 
contained condenser, and the steam conditions will be 
176 psig and 571°F, with from 8,009 to 13,099 Ib/hr of 
steam available for processing at 40 psig, the balance 
going to the condenser at a nominal vacuum of 27-5 in. 
Hg. 
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PERSONAL 


The United Steel Companies Limited announce that 
Mr. R. G. Monkhouse, manager of their Workington 
Iron and Steel Company branch, has been appointed 
works manager (Ickles) at their Steel, Peech & Tozer 
branch. 


7 * * 


Associated Electrical Industries Ltd. announce that 
Mr. A. C. Main, B.Eng., M.LE.E., M.I.Mech.E., has 
been appointed a director of manufacturing services. 
This appointment ensures the co-ordination of manu- 
facture throughout A.E.I., and Mr. Main will be 
responsible for the constant review of the standard of 
manufacturing services and techniques, the supply of 
trained and qualified staff in all the factories of the 
company, and the co-ordination of factory planning and 
capital expenditure in the manufacturing sphere. He will 
also represent the company in its relations with the 
employers and labour organizations. 


* * * 


Elliott Brothers (London) Limited, a member of the 
Elliott-Automation Group, announce that Mr. A. C. 
Jones, A.M.I.Mech.E., A.M. Inst.Fuel, has been appointed 
an assistant general manager within the Automatic 
Control Valves Group. 


> - * 


Commander A. B. Dickie, A.M.1.Mech.E., M.1.Mar.E.., 
and Mr. F. H. Stimson have been appointed assistant 
directors of Newman Hender & Co. Ltd., of Wood- 
chester, Stroud, Glos., manufacturers of industrial 
valves and allied products. Commander Dickie, head 
of the Newman Hender Group Research and Develop- 
ment Division, will continue to act as director of this 
division, while Mr. Stimson, who has been deputy to the 
sales director, will continue in his present field as 
assistant director of sales. 


. 7 - 


Mr. L. H. Welch, O.B.E., B.Sc.(Eng.), M.LE.E., 
who retired recently from the position of chief electrical 
engineer to the London Electricity Board, has been 
appointed industrial-relations consultant to the Electrical 
Research Association. 


- a * 

The Firth Cleveland Group of companies announce 
that Mr. W. H. Rigg, B.Sc., has been appointed managing 
director of Firth Cleveland Tools Ltd., a member of the 
Group, and will operate from the company’s Tipton 
werks in Staffordshire. 


~ * * 
It is announced by Tecalemit Ltd., of Plymouth, that 


Mr. T. C. Worth has been appointed a director of the 
company. 


* * * 


As announced by gHolden & Brooke Ltd., of Man- 
chester 12, Mr. R. A. Brooke has relinquished the 
position of works director and has assumed responsibility 
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as commercial director, while Mr. F. L. Taylor has been 
appointed to the new post of production controller, his 
previous duties in connection with sales matters now 
being undertaken by Mr. M. Beesley. In addition, 
Mr. S. N. Clift has retired from his position as Northern 
Area outside sales manager and has been succeeded by 
Mr. S. K. Hallworth. 


* ~ * 


As announced by The Plessey Co. Ltd., Mr. R. Hall 
has been appointed divisional general manager of a total 
of four divisions and associated companies within the 
Plessey Swindon Group, comprising the Units and Parts 
Division and Sheet-Metal Unit of the Plessey Co. Ltd., 
as well as Power Auxiliaries Ltd. and Machine Products 
Ltd. Mr. Hall was previously commercial executive for 
the Swindon region. 


* * a 


Dewhurst & Partner Limited, of Hounslow, announce 
the appointment of Mr. E. Trattles as Western Area sales 
manager, to operate from the company’s Gloucester 
office at 56-58 Barton Street, Gloucester (Tel: Gloucester 
25613). 


* * * 


It is announced by Stanley Works (G.B.) Ltd. that 
Mr. A. G. Jones, general works manager, has been 
appointed works director, while Mr. W. R. Mills, 
general sales manager, has been appointed sales director 
Mr. W. M. Dingley has relinquished his seat on the board 
as a result of his increasing commitments as director of 
marketing in Europe for the whole of the Stanley 
international organization. 
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NEWS ROUND-UP 


VOCUUOODUEEADDEGAOOOOANLDE OGD ODOENAAAAUDDEDED EON UD AGUAGDEGEOEO OD A(ONGONAOAINOG 
The New Ferranti Electronics Laboratory 


Intended to house their Applied Electronics Depart- 
ment, the new electronics laboratory recently opened by 
Ferranti Ltd. at Silverknowes, Edinburgh, is an 
attractively designed three-storey building with approxi- 
mately 35,000 sq ft of floor space allocated to fully 
equipped laboratories, a drawing office, a development 
workshop for translating initial ideas into accurately 
machined items during the early design stages, an 
installation bay, 30 ft in height, for assembly of mobile 
radar, and an administration area. Permanent internal 
walls have been kept to a minimum, specially designed 
demountable partitioning being used throughout to 
provide flexibility of layout. In fact, although the 
building has been constructed for a specific purpose, it is 
considered that there is sufficient flexibility to adapt 
accommodation, if required, to suit the ever-changing 
needs of the department. Another feature is the use of 
acoustic-type ceilings which reduce noise level in the 
building to almost infinitesimal proportions. 

The Applied Electronics Department is mainly 
concerned with the development of radar and other 
systems for the Services for both airborne and ground 
use, but various non-military projections are also being 
undertaken for the benefit of many of the major industries 
in the U.K. This work involves the theoretical study and 
practical application of the generation, transmission, and 
reception of frequencies ranging from only a few cycles 
per second to tens of thousands of megacycles per second. 


Film on Tool and Die Steels 


During 180 years of Sheffield steelmaking, William 
Jessop & Sons Limited have been noted for their enter- 
prise and the achievement of important metallurgical 
developments, while J. J. Saville and Company Limited, 
also with a fine record of tool-steel production, were 
prominent in the early improvement of high-speed steels. 
To-day, Jessop-Saville Ltd., a member of the B.S.A. 
Group, manufacture an extraordinarily wide range of 
steels to cater for virtually every requirement, including 
carbon and alloy tool steels, die steels, high-speed steels, 
hot-work steels, constructional steels, case-hardening and 
nitriding steels, heat-resistant and creep-resistant steels, 
corrosion-resistant and stainless steels, vacuum-melted 
steels, constructional steels, and high-speed toolbits, as 
well as titanium and zirconium alloys, files and rasps, and 
permanent magnets. 

Of these products, alloy tool and die steels form a 
considerable and technically very important group in the 
production of the Jessop-Saville organization. This 
group comprises a very wide range of qualities, 
from low-alloy compositions for use as coining, cutlery, 
and cold-heading dies, to specialized types for heavy-duty 
applications, including dies for hobbing, thread-rolling, 
deep-drawing, and pressing. The ever-increasing 
demands of the engineering industry for improved 
materials have created a need for superior steels for 
forming and shaping tools, and it is the object of the new 
Jessop-Saville film ‘Tool and Die Steels” to show the 
applications of these steels and the processes involved in 
their manufacture. The film opens with shots of a series 


of operations showing the use of tool steels in a variety of 
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Double Flanged 
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Medium Duty - Heavy Duty - Twin Wheel « Pres- 
sed Steel - All with various types of fittings. 


Send for ILLUSTRATED CATALOGUE 
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GURY [KG] 


HYDRAULIC 
PISTON PUMPS 


The new Keelavite/Gury fixed ca- 
pacity piston pumps are capable 
of maximum pressures of as high 
as 5700 p.s.i. for continuous run- 
ning or, in excess of 7000 p.s.i. for 
intermittent use. 

Capacities range from 0.43 g.p.m. 
to 44 g.p.m. at 1500 r.pm. The 
design and construction of these 
units give exceptionally silent op- 
eration and extremely long life. 


Specification of a few of THE K.6. SERIES OF PISTON PUMPS 


T cont Serviced 4rd Service| 1/10th Serv. 
| Bore/ | Flow in no p.m4 naitacnteaen 1500 bisesees tn 1500 1.p.m. wt 
Type | Stroke } 4 
1000 | 1500 | max. pri input Max pr, seoubiann pr, input lb, 
| p.m, | Fp.m.) p.s.i. | HP. p.s.i HP, p.8.i. H.P} 


“6s | 0.28| .43| 5700) 2| 6500/25) 7100, 3 |62) 
[12.12 08 | 1.21| 6000] | 6750 | 7100 ‘(62 
GV6 | 14.12 1.1 | 1.65) 4600, 6 | 5400, 7.5, 6000 
| 16.12 1.47| 22 | 3600) | 4300) =| 5000, 
| 16.15, 1.87, 2.76, 5700/ | 6500, 7100 
| 18.15 2.32| 3.53) 4600, | 5460 | 6000 
6V15, 20.15 2.97 | 4.4 | | 12) | 15 | 5000) 


L 20.20, 3.97 | 5.83) 3 | 3600 4000 


The above figures refer to the three smallest pumps in the 
KG range. Altogether there are nine sizes, and by varying 
the stroke/bore dimensions twenty-two different ratings 
are available. Double pump units are made up to fulfil 
Specific requirements. Literature giving full particulars 
will be sent on request. 


1. —s —e Oe A 
For full details write to KEELAVITE COMPLETE HYDRAULICS 


KEELAVITE HYDRAULICS LTD 


ALLESLEY - COVENTRY - TEL: MERIDEN 441 
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applications, such as hot extrusion, hot stamping, 
pressure diecasting, plastics injection-moulding and com- 
pression-moulding, and cold-forming and trimming and 
sheet metal. It then traces the sequence of the manufacture 
of these steels, covering the melting of the steel, the 
numerous hot-working and testing operations involved, 
including the repeated analysis of samples to ensure 
consistent quality, and the inspection of the finished 
product, together with a short sequence demonstrating 
how blocks of steel are transformed by the toolmaker into 
intricate dies and moulds. Well-photographed in 
colour, some of the shots showing the reduction by roll- 
cogging of ingots to billets and their further reduction in 
rod, bar, or sheet mills are exceptionally well conceived. 
Equally impressive are the scenes of specialized high-alloy 
steels being reduced from the ingot by power hammers 
and close-ups of the upsetting of steel blooms under a 
forging press. 

The film (16-mm, colour, with optical sound track) 
has been entirely produced within the Jessop-Saville 
organization and has a running time of 25 minutes. 
Copies are available on free loan, but should be booked 
in advance for screening on a specific date. All enquiries 
should be addressed to The Publicity Department, 
Jessop-Saville Ltd., Brightside Works, Sheffield. 


Machine-Tool Trades Association 
Design Scholarships 


Early in 1959, the Machine-Tool Trades Association 
announced a plan to sponsor advanced specialized 
education in machine-tool design, taking the form of a 
two-year full-time course, of post-graduate standard, at 
Manchester University. Essentially, the course is intended 
for young men who are already in the industry and who 
show evident aptitude for design. The scheme is now in 
its third year, and, on December 1, 1961, the first group of 
students qualified for the award of A.M.C S.T. and have 
now returned to the industry. 

A feature of the course is that students are engaged 
during their vacations on projects under conditions 
different from those of their previous experience. In 
fact, those who have just graduated have undertaken a 
period of industrial experience with various machine-tool 
manufacturers on the Continent. The course is designed 
to cater for students with varying qualifications on 
admission. Thus, it has met the needs of the industry in 
two ways. In the first place, there are entrants aged about 
30, who have already worked in machine-tool design 
offices, who have served an engineering apprenticeship, 
and who have attained the standard for graduate member- 
ship of an engineering institution. For such students, 
the course serves to broaden their education, so that their 
academic ability becomes at least of university graduate 
level, with a specialized bias. In the second place, there 
are students who already hold first degrees in engineering, 
but with relatively less industrial experience. For these 
students, the course is in every way post-graduate. 


The London International Engineering 
Exhibition 

To meet changing European trading conditions, the 
long-established Engineering, Marine, Welding, and 
Nuclear Energy Exhibition is to be transformed into a 
huge international exhibition, using the 1,000,000 sq ft 
of both Olympia and Earls Court, London, so that the 
stand area will be doubled. The new exhibition, to be 
known as The London International Engineering 
Exhibition, will take place from April 23 to May 2, 1963, 
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and has been timed to overlap partly the Hanover Fair in 
West Germany, so that buyers from all over the world 
will be able to see both these events in one short visit to 
Europe. This will be the first occasion on which both 
Olympia and Earls Court have been used together for an 
international exhibition, and a total of some 1200 
exhibitors is expected to take part. The joint organizers 
are F. W. Bridges and Sons Ltd., who have been 
responsible for running the Engineering. Marine, Weld- 
ing, and Nuclear Energy Exhibition since its inception in 
1906, and Trade Fairs Ltd., who organized the successful 
British Trade Fair in Moscow earlier this year. It is 
stated that the exhibition will be backed by the largest 
publicity campaign ever launched in support of an 
International Exhibition held in London. 

The exhibition will cater for every type of engineering 
product, ranging from the largest items of capital 
equipment to the smallest power tools and components. 
Olympia will, in general, feature the heavier exhibits, 
including a welding section (an exhibition in itself), 
while Earls Court will display electrical-engineering 
equipment and a range of lighter products. Government 
information stands will be limited to 1000 sq ft each and 
are expected from a number of European and other 
countries. 
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SITUATIONS VACANT 


An Editor with the highest professional qualifications is wanted 
by a Publishing House for one of its technical journals. He 
should be fully experienced in all branches of engineering. He will 
be expected to create dynamic editorial programmes and to guide 
the present team of technical writers. Every encouragement will 
be given to the development of new ideas, while the salary will reflect 
the ability of the successful candidate. All applications for this 
rewarding position will be treated confidentially and they should 
contain complete details of previous engagements. Box No. 101, 
THe ENGineers’ DiGest, 120 Wigmore Street, London, W.1 


COLLEGE OF ADVANCED TECHNOLOGY, BIRMINGHAM 
Department of Production Engineering 
Opportunities for Research 

Applications are invited for the following posts in Research, 
available to those having qualifications and experience in Engin- 
eering and/or Applied Science 

Applicants will be free to submit their own proposals for re- 
search topics, supported in the first instance by a short statement 
justifying the choice of topic. Proposals should be directed 
towards aspects of Production Engineering such as Machine Tools, 
Metrology and Quality Control, Cutting and Forming Processes 
(particularly new materials) Alternatively, proposals for field 
research in associated areas involving, Planning, Control, Layout 
and Handling will be considered 
Joseph Lucas Research Fellowship 

(Preference will be given in this instance for proposals con- 
cerning Machine Tool Technology) 

Salary range £1300 to £1500 per annum 

This is a major award demanding high qualifications and tenable 
normally for two years, with possible extension to three years 


College Research Fellowship 
Salary range £700 to £1150 per annum 
College Research Assistantship 
Salary range £600 to £650 per annum 
Application forms and full details of these posts may be ob- 
tained from the Bursar, Room 40, College of Advanced Technology, 
Gosta Green, Birmingham 4 


SURREY EDUCATION COMMITTEE 
Carshalton Technical Institute 
Nightingale Road, Carshalton 
Required as soon as possible, a Librarian. Opportunities for 
person interested in developing small library and promoting the 
habit of reading and reference among young people. Applicants 
must have passed Registration Examination of the Library Associa- 
tion. Salary Scale, A.P.T.1, £645—£815, plus London Allowance 
Applications, in writing, to Principal, giving details of age, edu- 
cation, qualifications and experience and names of two referees. 
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SAVING SPACE, TIME AND MONEY, 
WHILE TRANSMITTING MORE POWER 
Small cables—large cables, it makes no 
difference to this Larmuth & Bulmer cable- 
making machinery or to the “POLY-V" 
belt driving it. 
The ‘M' section “POLY-V”" belt fitted to 
this equipment travels at a speed of 7,000 
ft. per minute... but whether higher 
speed, more power or reduced space is 
required, Turners “POLY-V" belts are 
ideal for all types of power transmission 
drive. 

TURNER BROTHERS ASBESTOS CO. LTD., ROCHDALE, ENGLAND 
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NEW TECHNICAL BOOKS 


UOUUDARDUA DAL UAA DOU UGA UED OAD OGL UAD LOA OOD OAOEONOEOOAAEOUEDUOAOONDOOAUOEOOOOOOND 


Operational Electricity. By Charles I. Hubert. 
539 pp., 380 illustrations. Publishers: John Wiley & 
Sons Ltd., Gordon House, Greencoat Place, London 
S.W.1. Price: 68 

Based on a total of eighteen years of teaching 
experience in electrical engineering, a critical appraisal 
of traditional presentation has been made by Professor 
Hubert. As a result, he has adopted a highly original 
and effective sequence which enables students to absorb 
material more efficiently and quickly. Thus, by con- 
sidering his subject matter in terms of a single unified 
course, he has made it possible to arrange the topics 
concerned to better advantage from the point of view of 
teaching, and also to eliminate a considerable amount 
of the duplication inherent, but unavoidable, in tradi- 
tional methods of presentation. For instance, he 
concludes that the fundamental laws apply equally to 
both a.c. and d.c. systems, and that direct current is 
merely a special case of alternating current at zero 
cycles per second. Consequently, he feels, with justifica- 
tion, that separation of the two types of currents into two 
virtually distinct subjects is not academically justified, 
and does not treat them as such. 

Dealing with the theory, characteristics, applications, 
and mode of operation of circuits and machines, this 
excellent book combines applicable operating techniques 
with incisive treatments of the parallel operation of 
generators, the selection and application of motors and 
controls, magnetic controllers, and regulators. It should 
also be noted that the text is arranged for two levels of 
instruction, this being achieved by blocking off the more 
complex derivations of those formulae which are not 
essential to a basic understanding of electrical theory. 
In this way, additional interest is provided for the faster 
students, without confusing and slowing down students 
who are less well-grounded in the requisite physics and 
mathematics. 


The Directory of Opportunities for Graduates, 1962. 
Edited by Clive Labovitch, M.A. 368 pages. Publishers: 
Cornmarket Press Ltd., 86-88 Edgware Road, London, 
W.2. Price: 8/6. 

There is no shortage of demand for the services of 
graduates in industry and elsewhere. Indeed, the number 
of companies and organizations recruiting graduates has 
shown a marked increase. Thus, when the first national 
edition of this directory was published in 1957, there were 
186 companies included. In this 1962 edition, no less 
than 415 industrial and commercial organizations and 
government departments are listed. 

Perhaps because of the wide field of opportunities 
currently available, graduates seeking worthwhile 
employment are faced with a number of basic problems. 
What firm is most likely to use and develop my particular 
talents? What company offers me a choice of employ- 
ment in different fields of interest to me? What are my 
prospects of advancement? What is my initial salary 
likely to be? These questions, and many others, can 
normally be answered only by laborious culling of the 
Situations Vacant columns in the daily press or by the 
hit-and-miss tactics of personal application to firms or 
organizations which the graduate hopes may have 
something suitable to offer him. 

This directory takes care of all these questions in its 
stride by providing graduates with up-to-date and 
pertinent information about the firms which require his 
services and about the opportunities open to him. All 
relevant data are given, including a brief history of the 
firm concerned and its activities, the types of graduate 


22 


required, prospects, pensions and amenities, details of the 
locality, and salaries (it is interesting to note in this 
connection that, in 1957, the average starting salary for a 
graduate joining a company as a trainee was about £550, 
as compared with about £700 to-day). In addition, a 
classified index is included, summarizing in tabular form 
information about the size of the organizations concerned, 
whether men and/or women are employed, areas in 
which employment is offered, etc. 

In short, this directory, like its companion volumes, 
“Directory of Opportunites for School Leavers” (pub- 
lished annually in January), and “Directory of Oppor- 
tunities for Qualified Men” (published annually in April), 
is a valuable friend and counsellor and may well save 
graduates much disappointment and even heart-ache by 
guiding them on the path to a suitable career. 


Digital Data. By D. S. Evans, M.LE.E. 82 pp., 
63 illustrations. Published by Hilger & Watts Ltd., 
98 St. Pancras Way, London, N.W.1. Price: 15 

Fundamentally concerned with the derivation and 
reduction of digital data for analysis and process, this 
excellent book, though small in size, manages to include a 
wealth of pertinent information on incremental scales, 
shaft-driven digital devices, direct reading from coded 
scales, ancillary equipment, and system arrangements 
and applications, as well as selected bibliography and a 
useful cross-referenced index. 

The contents are presented in a concise and clear 
manner and are enlivened by a large number of illustra- 
tions. In short, for those desiring an insight into the 
use of data-handling equipment and the principles of 
digital instrumentation, this book fills a definite require- 
ment as an introduction to a subject which is rapidly 
assuming an ever-increasing importance. 














CHAPMAN & HALL 





Principles of 


Vacuum Engineering 
M. PIRANI & J. YARWOOD 


A wide coverage of all aspects of vacuum tech- 
nology and its applications, with the emphasis on 


practice rather than on theory. Very full details 
of practical procedures and equipments are given 
and the industrial applications of vacuum are 
dealt with to a greater extent than in any other 
British book. Ilus. 105s, 


Engineering Materials 


Science 
C. W. RICHARDS 


This book is essentially an attempt to present the 
mechanical behaviour of metals in a more com- 
plete manner than hitherto. The appreciation of 
the importance of materials technology is on the 
increase, and as progress in numerous technological 
advancements is sometimes frustrated by the lack 
of suitable materials, this book is an early 
expression of an urgent need. Ilus. 60s. 


























37 ESSEX STREET, LONDON, W.C.2. 
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every lubrication dotene fas been solved 


by Railko bearings ! 


Railko bearings are tough, resin-impregnated fabric laminates moulded 
under heat and pressure to provide specific properties which include 
low friction losses, reduced wear, longer trouble-free life. They 
withstand severe operational extremes and can be used where 
conventional lubrication is difficult or impossible. Self lubricating 
types are available for many applications. 
If you have a bearing problem we can probably help you. 


laminated fabric bearings 


RAILKO LIMITED : Treadaway Works - Loudwater . Hign Wycombe - Bucks - Phone: Bourne End 1000 


Memper of the vr Birtield Group 


DECEMBER, 1961 Volume 22, No. 12 








lubrication by 


INDUSTRIAL MOLYSLIP... 6am & “\ INDUSTRIAL MOLYSLIP by 
we MONKS & CRANE LTD. 
(Sole Industrial Distributors) 


IbA:. 
“ ~ 
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sae 
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Molyslip is a product of THE SLIP GROUP OF COMPANIES, 34 Great St. Helens, London, E.C.3 Tel: AVEnue 1636. Telex: 23755 


Technical literature on request from: MONKS & CRANE LIMITED, HEAD OFFICE: GARRETTS GREEN LANE, BIRMINGHAM, 33. STECHFORD 405! and bronches at 

LONDON: 204/206 WEST END LAN., LONDON, N.W.6. HAMPSTEAD 9624 MANCHESTER: 8 WILMSLOW ROAD, MANCHESTER 14. RUSHOLME 6224 

GLASGOW: 6/8 POSSIL ROAD, GLASGOW, C.4. DOUGLAS 601! NEWCASTLE-ON-TYNE: GEORGE STREET. NEWCASTLE-ON-TYNE 4. NEWCASTLE 30/6! 
LEEDS: 52 WELLINGTON STREET, LEEDS |. LEEDS 33086 - BRISTOL: 9 STOKES CROFT, BRISTOL |. BRISTOL 294331 
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LATEST INDUSTRIAL LITERATURE 
HNVOUL EL GLOLOLGLOUOUOLUOEOUnuenaeaenooeeea 


1. Centrifugal Castings 

A 6-page folder presents a range of heat-resisting and 
corrosion-resisting centrifugal steel and alloy castings. 
Information is given on centrifugally-cast tubes made in 
all grades of grey iron, low-alloy-steels, stainless steels, 
manganese bronze, aluminium bronze, and copper-nickel, 


2. Die Castings 


Particulars are contained in a 12-page brochure of a 
range of die castings, selected applications of which 
include pump bodies, delivery nozzles, components of 
electric drills, bench vices, domestic equipment, and car 
body and engine parts, such as carburettors, camshaft 
bearings, distributors, instrument panels, heater body 
and components, brake shoes, etc. 


3. Automatic Die Casting Machines 


Incorporating the latest advances in automatic 
control, a range of diecasting machines is described in a 
12-page brochure. The melting pot of the machines 
holds 1400 Ib of zinc, and is adaptable to oil, gas, or 
electric heating. Ejection is provided hydraulically or by 
adjustable ejection bars. 


4. Mechanized Squirt Welder 


Information is given in an 8-page brochure on a 
range of mechanized squirt welders. In this equipment, 
the wire and flux are fed automatically to the weld and 
the welding gun is driven by a motor along the seam at 
the preset speed to give all the advantages of automatic 
operation and flexibility of control. 


5. Drilling Machines 


A selection of leaflets describes a wide range of 
pillar and sleeve-type radial drilling machines. Sixteen 
speeds can be pre-selected at any time with the spindle 
running or stationary, two controls providing 12 rates of 
automatic feed. For drilling holes to predetermined 
depths a graduated dial with automatic trip is provided 


6. Radial Pumps 


A series of radial pumps described in two leaflets are 
designed to provide high-pressures for the operation of 
small presses, test rigs, hydraulic jacks, etc. The pumps 
are self-priming and will operate from negative heads at 
capacities of 60 to 140 cu. in. per minute at 1450 rpm. 


7. Self-Lubricating Bearings 


Incorporating a carbon chrome alloy steel outer race, 
precision grooves, and accurately-moulded synthetic 
rubber oil seals for maximum lubricant retention, a 
range of self-lubricating ball bearings is introduced in 


an 8-page folder. Details of pillow blocks, flexible 
roller bearings, spindle bearings, paddy-disc harrow 
bearings, etc., are also included 


8. Molybdenised Lubricants 


A 32-page handbook serves as a useful guide to the 
selection and application of a range of molybdenised 
lubricants. Information is given on the use of these 
lubricants in bearings, screw and threaded connections, 
oven chains and conveyors, and as cutting oils in various 
operations, such as tapping, thread rolling, etc. 


9. Seals and Gaskets 


Specifications, standard sizes, and details of housings 
of a wide range of oil seals and gaskets are given in a 
36-page brochure. Special seals dealt with include 
leather seals with dual wiping lips, combined rubber and 
felt lips for high-temperature applications, and triple 
seals for lubricants of very low viscosity 
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10. V-Belts 


A 48-page catalogue contains details of operation, 
installation, and selection of V-belts. Chapters are 
included on the fundamentals of V-belt design, on belt 
sections and correction factors, and on horse power 
ratings and pulley dimensions. In addition, a number of 
worked examples for belt drives are included 


11. Diamond Tools 


Covering a wide range of applications of industrial 
diamonds, a selection of brochures and data sheets 
describe the operating characteristics and uses of diamond 
tools, such as indentors, shaped tools, grinding-wheel 
dressing tools, electro-deposited diamond tools, diamond- 
impregnated grinding wheels, etc 
12. Castors 

The range of castors described in a 64-page catalogue 
includes light-, medium-, and heavy-duty pressed steel 
castors, cast-iron and forged steel castors, and pedestal, 
scaffolding, tow-trailer, and sprung castors. Details of 
crowned, grooved, and flanged wheels are also given. 


13. Plastic Pipe Systems 

Recommended for applications in the oil, gas, atomic 
energy, chemical engineering, shipping, and process 
industries, a plastic pipe system is introduced in a 4-page 
brochure. The pipes and fittings withstand operating 
pressures of up to 600 psi and are virtually unaffected by 
soils, sea-water, and the majority of dilute acids 


14. Screw-Lock Thread Inserts 

A 6-page folder describes the properties and applica- 
tions of a range of screw-lock thread inserts developed 
for locking screws against vibration and impact. The 
insert puts the lock inside the tapped hole, eliminating 
the cost, weight, and space of lock-nuts or lock-wiring 
15. Multiple Hydraulic Presses 


Providing accurate manual or automatic control of 
ram speeds, pressures, strokes, and adaptable to a 
variety of tooling set-ups and operations, a range of 
multiple hydraulic presses is introduced in a 24-page 
catalogue. The presses are available in capacities from 
1 to 75 tons, with a great number of accessories such as 
dial-free controls, bolsters, index tables, etc 


LITERATURE REVIEWED RECENTLY 
16. Engineers’ Tools 
17. Steel Strip and Bright Steel Bars 
18. Pneumatic Control Equipment 
19. Cutting and Welding Equipment 
20. Electronic Instruments 
21. Alloy Tool Steels 
22. Drilling and Milling Machines 
23. Industrial Diesel Engines 
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The ORIGINAL steel 
possessing .... 


» High Tensile-Strength 
44 45 tons 


High Izod Impact 
40 Ib. min. 


High Elongation 


* 

e 

> Full free cutting 
properties 

* 


Excellent Induction 
Quality 


‘“‘HITENSPEED”’ was the origi- 
nal and is still the best in high 
tensile, high impact free 
MACHINING steel. 


““HITENSPEED”’ still sets the 
standard because the ORIGI- 
NAL CHEMICAL ANALYSIS 
range decided upon, was the 
one to give the optimum 
combination of mechanical and 
free machining properties. 


Enquiries will receive prompt 
attention. 


BRITISH 
ROLLING MILLS 
LIMITED 

TIPTON STAFFS 


PHONE: TIPTON 1818 (5 LINES) 
GRAMS: BRYMILL TIPTON 
TELEX: BRYMILL 33524 





Starting something? . like a towering skyscraper, where steel fabrication must be 

of a very high order . . . or perhaps you're starting a project, where capital expenditure 
is a consideration, and you would like to supplement your own resources with addi- 
tional Production of a specialised nature 

Then consult the Pickering Group of Companies 

Here, the traditional engineering skills of almost a hundred years of history are merged 
effectively, with the advanced techniques of the Twentieth Century—techniques in the 
application of High Vacuum principles to Industrial problems—techniques in Light and 
Heavy Duty Welding, Steel Fabrication and the Manipulation of most metals—the 

provision of Complete Off-Shore Oil Drilling Equipment—the fabrication of Engine 
Bedplates, Gearboxes, Cranes and Tanks—and the building of High Vacuum Units for 
Metal Coating, Decorative Finishes and Optical Blooming. Even in the High Vacuum 
aspects of Space Research, The Pickering Group has something to offer 

Oni contract or sub-contract basis, The Pickering Group of Companies is daily providing 
a valuable service to many diversified industries. A Technical Consultant Service 

is available and your enquiries are invited 


Mark tt Model clamping 
stiffener to deckhouse plating 


THE PICKERING GROUP OF COMPANIES 


R. Y. PICKERING & CO. LTD. 


VACUUM INDUSTRIAL 
APPLICATIONS LTD. 


DANIEL VARNEY LTD. 
WOODFIELD PICKERING LTD. 
NETHERTON ROAD - WISHAW 


Telephone: Wishaw 2142 
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Steel Fabrications—Stern Frames—Engine Bed- 
plates—Gearboxes—Crane Structures—Tank 
Work—Equipment for the Oil Industry 


High Vacuum Equipment—Melting and Sintering 
Furnaces—Metal Evaporation Units—Vacuum 
Casting Plant—Control Equipment, etc., etc. 


Scientific Instruments. 


Complete Off-Shore Oil Drilling Equipment 


LANARKSHIRE - SCOTLAND 


Telegrams: Pickering, Wishaw 





Plan with WHARTON... 


By giving consideration in the planning stage to the lifting require- 
ments and handling problems the plant engineer or architect can 
eliminate the hazards of last minute decisions. 

The Wharton engineer is available at all times to collaborate with 
those concerned in the development of new projects. 

The range of Wharton products extends from hand pulley blocks of 
half ton capacity, electric chain blocks, electric hoists and overhead 
hand operated cranes to overhead electric cranes of up to a maximum 





This Catalogue describing Cranes 


capacity of 200 tons. and Hoists may be of help—if so 
write for it today. 





THE WHARTON CRANE & HOIST CO. LTD. 
REDDISH - STOCKPORT - ENGLAND 


Phone: Heaton Moor 2227. Grams: * Gallant, Manchester.” 

LONDON: Lincoln House, 296/302 High Holborn WC. Phone: Chancery 7911. 
SCOTLAND and NORTHERN COUNTIES: Gordon Baxter & Co a 25 Biythswood Square, Glasgow C.2. Phone: Central 691748. 
MIDLANDS: A. R. Holland & Son, 69 Cornwall Street, Birmingham Phone: Central 1457 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road. eer . Glarn ae Phone: Penarth 58527. 
NORTHERN IRELAND: General Engineering Products Ltd. 7/9 Great Patrick Street, Belfast Phone: Belfast 23743. 
REPUBLIC of IRELAND: Charies Nolan & Co.. 2 Parker i li, Lower Rathmines Road. Dublin Phone: Dublin 93510 

CANADA. J ey Co. inc., P.O. Box 28, 61 O'Connell Avenve, Dorval Station, r°Q. Phone: Melrose 1-3528. 

GorBon Ri . TEST West Fifth Avenue. Vancouver? B.C 
Mumford. ‘Modlana ied, 576 Wall Street. Winnipeg, Manitoba Phone: 37-180, 37-167-188-189. 
SOUTH AFRICA: Kenneth Ray Led., P.O. Box 5662, 34 Ameshoff Street, Braamfontein, Johannesburg. Phone: 44-2168. 


REPRESENTED IN PRINCIPAL COUNTRIES THROUGHOUT THE WORLD 


: Western Union. 


asgow. 
Central 1457 Birmingham. 
Penarth 58527. 

Belfast 23743 

Dublin 93510, 

Marquipce, Montreal. 
Rustie 

Mandem 

Gemray. 
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SANDVIK MECHANICAL TUBING 


available for immediate delivery in 72 sizes 


from stock 
STANDARD SIZES 


Series 1 


Series 2 





OD ID Lengths 


oD 1D Lengths 


abt. ft 


hA Theor 
wo min 


thickness weight 


n Ibs/ft 





492 
5.20 


5.5] 
5.91 
6. 
6.69 


7.09 
7.48 
7.87 
8.35 


8.82 
9.29 


9.84 7.87 


Tolerances 


12—17 
11—16 
7—11 


9I—13 


5.5] 
5.91 


6.30 
6.69 
7.09 


8.35 


8.82 
9.29 
9.84 





Eccentricity 





On 
For 


outside diameter 
O.D. max. 2”: + 0.039" —0 
For O.D. over 2". +2% —O 
On inside diameter 

For 1.D. max. 2”: — 0.039” 
For 1.D. over 2”: —2% 


+0 
+0 


Mechanical properties 


6—15 % 


Series} OD. max. 2.2” 
Series2 O.D. max. 2.5” 
Serres3 O.D. max. 28 


"and over 
" and over 
5” and over 





Normal delivered properties 


After tough hardening*® 


(wall thickness max. obt. 1.2”) 





Yield point 
Tensile strength 
Elongation 


Brinell hardness 





DECEMBER, 


1961 


abt. 50000 ps: 

abt. 78000 psi 

abt. 20% onli.3va 
abt. 27 % on 5.65 va 
abt. 165 
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Yield point 
Tensile strength 
Elongation 


Brinell hardness 


abt. 71 000 psi 

abt. 92000 psi 

abt. 15% on ll3va 
abt. 20 % on 5.65Va 
abt. 200 


*Water quenching from abt 860°C, tempering at 
Cc 


obr. 600 


3.19 
43) 
497 
6.72 


7.79 


Sandvik 
Mechanical 
Tubing 
saves 
materici 
time 
labour 
tools 





GRADE 

SANDVIK 7L, 0.35°o C 
corresponding BSI En6 
Mechanical tubing in other 

grades and sizes con be 


produced when quantities 
warrant special production 


Ring or write for Price List and leafiet E370 


No. 12 





Please cut out 

this page with 

the compliments 
of Sandvik 


Swedish Steels 
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VARIATORS 
CAN\NOW TRANSMIT 


CONTROLLED 
"VARIABLE SPEEQS 


The new “K" range of Variators have the same 
advantages of high reliability, compactness + 

and sensitivity of control which have contributed 

to the successful use of Kopp Variators 

in Industry throughout the world. 

Efficiencies of between 85°, and 93°, are 

obtainable over an increased speed range of up 

to 12:1. The minimum output speed has been 

reduced to one seventh of the input speed. 

Technical Representatives in London, Birmingham, 

Manchester, Leeds, Bristol and Glasgow, 

or write to the address below for full details 


of the advantages of controlled variable speeds. 


ALLSPEEDS LIMITED 


ROYAL WORKS, CLAYTON-LE-MOORS, P.O. BOX 43, ACCRINGTON, LANCASHIRE. TEL"ACCRINGTON 35441 (6 lines) 
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HANCOM 


PRODUCTIDN 


~- - at top speed! 


At T. C. Jones & Co. (member of the 600 Group) mass production 
at top speed is achieved with the aid of Hancomatic oxygen 
cutting machines. Their smooth, slick operation and precision 
cutting result from 40 years of Hancock specialisation in oxygen 
profiling. The Hancomatic is available with multi-head burners, 
making it indispensable to any industry where working time 
and space must be used to the utmost advantage. 


Write for details: 


HANCOCK & CO (ENGINEERS) LTD 
Progress Way - Croydon * Surrey * Telephone: CROydon 1908 


Branch Office: 102 Hope Street, Glasgow, C.2. Telephone: CENrtral 0605. 


@ Mechanism fully enclosed—pro- 
tecting moving parts from dirt 
and dust. 


@ Electrically operated 
oxygen valve with 
shut-off. 


@Tracer head operating from 
steel, wood or aluminium tem- 
plates or direct from a drawing. 
The Hancomatic is available 
with a cutting width of 40", 62’, 
90” and 120’. 


cutting 
instant 


32 
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CROWTHORN ENGINEERING COMPANY LIMITED 
Makers of High Class Machine Tools for over half a century 
REDDISH . STOCKPORT ENGLAND 
Phone: STOCKPORT 7271-2-3 Grams: CROWTOOL, REDDISH 


cu. 
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HOFFMANN 


instrument bearings... 


fitted 
exclusively to 


THE MARCONI MARK IV 
TELEVISION CAMERA 


HOFFMANN 


BALL AND ROLLER BEARINGS 


Hoffmann Technical Service is freely available; 
we shall be pleased to help in your next project. 


BRANCH OFFICES AND STOCKROOMS IN ALL PRINCIPAL TOWNS 


> 


NEW ADVANCE 


Sensitivity, stability, consistency, and reliability 
all are qualities of the new Marconi Mark IV 
television camera based upon a 4} inch image 
orthicon pick-up tube. 

The Marconi Mark IV has an 
exceptionally good performance under either 
natural or artificiai light, and such high stability 
of circuitry that a consistently high quality picture 
can be held without frequent re-adjustment of 
controls. In the B.B.C. Studio Number Three, the 
vision control officer is responsible for the controls 
of up to six Mark IV cameras. Obviously, each and 
all of these must be unfailingly consistent in optical 
and electrical performance. Equally their 
mechanisms must respond smoothly and instan- 
taneously to the requirements of control. Here 
fourteen Hoffmann bearings play their part, ranging 
from % to j of an inch bore. 

They are depended upon to give ease 
and smoothness of movement in such vital com- 
ponents as the Turret Mechanism, the Focusing 
Mechanism, and the Remote Iris Mechanism and 
Filter Kit. 


TELEPHONE: CHELMSFORD 3151 TELEX No. 1951 


HEAD OFFICE AND WORKS: THE HOFFMANN MANUFACTURING CO. LTD., (P.O. BOX 7), CHELMSFORD, ESSEX. 
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POSITIVE 
INFINITELY VARIABLE 
SPEED CONTROL 


Wherever precise speed control is a factor of major importance in a manufacturing 
process, the P.I.V. Drive can be relied upon implicitly. For more than 30 years P.L.V. 
Gears have been meeting and solving just such problems with an outstandingly high level 
of accuracy and reliability. In the P.I.V. Gear power is transmitted positively through an 
a |-metal chain making tooth-to-tooth contact with metal discs. Slip is virtually im- 
possible and the uniformly high efficiency remains unimpaired throughout years of use 


BAKERY OVEN 
Courtesy T. & T. Vicars Ltd 





DOUBLE CARPET SHEARING MACHINE 
Courtesy William Whitely & Sons Ltd. 








FILTER ] ! RUBBER TAPE LAPPING MACHINE | ELECTRICAL FURNACE 
Courtesy Davey Paxman & Co. Ltd. } | Courtesy B. & F. Carter & Co. Lid | Courtesy General Electric Co. Ltd. 


ee 


Write for literature giving full list of available ratios, power rating tables, etc. 


STONE-WALLWORK LTD. 


32 VICTORIA ST. LONDON S.W.1 





Telephone Abbey 7681 Telegrams Stonwalabb London 
WORKS: BLEASBY STREET, OLDHAM, LANCASHIRE 


Also manufacturers of Worm Reduction Gears, Piece Goods Stamping Machines and Light Alloy Bobbins for the Textile Trade. 
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S PROBLEMS. S; 


...if your seals and gaskets are made of 


_ 


When things get really heated, Silastomer remains fully efficient—even at temperatures 
up to 250°C, where organic rubbers melt and char. Certain grades of Silastomer are 
available for intermittent use at temperatures as high as 300°C. Yet this highly versatile 
silicone rubber is equally serviceable down to —70°C! 


Added to which, Silastomer 


*% retains excellent dielectric characteristics over a wide temperature range 
%  isnon-adhesive 

* offers high resistance to oxidation and weathering 

% possesses good water repellent qualities 


. all in all, an impressive list of properties. No wonder, then, that so many rubber 
manufacturers are producing mechanical mouldings in Silastomer. Get their names and 
addresses frcm any Midland Silicones branch office. 


Silastomer is the registered name of a comprehensive range of silicone rubbers manufactured and marketed by 
MIDLAND SILICONES LIMITED 

(Associated with Albright & Wilson Lid and Dow Corning Corporation) 

first in British Silicones 

68 KNIGHTSBRIDGE - LONDON - SW1 - TELEPHONE: KNIGHTSBRIDGE 7801 


Area Sales Offices: Birmingham, Glasgow, Leeds, London, Manchester. Agents in many countries 


®) 
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AE ELECTRODES | AEI ELECTRODES 
TENSIVICK N 
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Conporation, Ministry of Transport Av wn a 2 TENSIVICK N (continued) 
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Masntam short ar and use highest practmal current within the Docking ’ 
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Low hydrogen ctectrodes must be asrd im periectiy dry condita er weld 
may be porous. Store carefully For best resuite @ is mcomanenged 
that these electrodes te dined for one hour at SOO% end used while 
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THE NEW AEI ARC WELDING GUIDE 


SEND FOR YOUR FREE COPY NOW 


This 64-page AEI ARC WELDING GUIDE is packed with information of 
importance to all who are concerned with welding. itis provided 
with a handy ‘thumb-guide’ index and contains the fullest data on 
the use and care of electrodes. It also includes Conversion Tables 


and other sections of general interest. Send for your copy now. 


(ABI Associated Electrical Industries Ltd 


HEATING AND WELDING DEPARTMENT TRANSFORMER DIVISION 


TRAFFORD PARK, MANCHESTER 17 “0 
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ae | Z 
~JENKINS & 
of Rotherham =a 
extend to you Best Wishes 
for a Merry Christmas 
and a Prosperous 
New Year 


ROBERT JENKINS & CO LIMITED ROTHERHAM 
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PATENTED 


Tolerance Ring Fittings for 


positive power transmission 
. in axial or rotary directions. 


The New Fixing Element 


STAR Tolerance Rings are 
made from hardened spring 
steel strip. 

They are simple to fit. 
Designs can be simplified. 


Wider tolerances permissible 
on machined parts. 


(GSEORGE ANGI S A Oe [rp They transmit torque. 
OIL SEAL DIVISION Take up thermal expansion. 


COAST ROAD, WALLSEND-ON-TYNE Wetnenghnnetar semen, 
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the type 4P 
grinding and sharpening 
machine 
can offer you 
such an extensive 

O n ly range of applications: 
all 
grinding operations 
and the most specialised 
sharpening operations. 


EXAMPLE :—The sharpening of form- 
relieved milling cutters 
straight, inclined or 
staggered teeth 

—is easily achievable 
with our 
PROFILE ATTACHMENT 
-which, as distinct from 


other similar equipment, 
is adaptable to all types of 
machines. 
—Ask for our special leaflet 


Etablissements LIVET et ses fils, 30, rue Ramus, PARIS-20°-PYR. 70-14 




















Repetition 
work 


Ormond can cope whatever the 
need and manufacturing re- 
sources are second 
to none. An unrivalled 
reputation for service 
takes care of prompt 
delivery. Please ask us to 
. Any quantity. 

he Repetition Parts range covers 
single and multi-spindle automatics 
up to 14” dia., Brass, Steel and Light 
Alloy Screws in Rolled and Cut 
Threads, Grubscrews, Nuts, All- 
threads, Hexagon Bolts and Set- 
screws turned from bar and Cold 
Headed Grades ‘‘A’’, ‘‘B’’, and 
High Tensile. 


THE ORMOND ENGINEERING 
CO. LIMITED 
se D 58 Ormond House, Rosebery Avenue, 


London, E.C.1 
Cw Telephone: TERminus 2888 
Grams: “Ormondengi, Cent”’ 
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= Se takes at least thirty people 


thirty pairs of skilled hands—to make one DORMER Drill. Every 
operation is performed by experienced operators with the most up- 
to-date machinery. Careful heat-treatment and inspection are equally 
essential in maintaining the consistently high standard of DORMER 
Tools. 
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With correct use, a DORMER Drill 
of 1” diameter, in its lifetime on 
general purpose work, will remove 
2,800 times its own weight in material 
(cver 12 tons), and drill a total length 
of hole five hundred yards long! 


TWIST DRILLS 


THE FINEST BY ANY STANDARD 











9° 
xu It depends what you are 
talking about. If it's hydraulic 
hose we can deal you all 
the trumps with Hyline or 
Aeroquip. Both are flexible 
hoselines working over a 
wide range of pressures 
Aeroquip has detachable 
re-usable end fittings whict 
enable you to make up your 
own hoseline in a matter of 
minutes; whilst Hyline has 
Swaged-on end fittings 
forming a complete and 


permanent unit 
It's safe to play cards with 


us we always deal the 


trumps to our customers 


— 


ns: 4 reer ee 


SUPER OIL SEALS & GASKETS LTD 
FACTORY CENTRE - KINGS NORTON - BIRMINGHAM 30 
Telephone: Kings Norton 2041 
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Unbrako, the world’s largest suppliers of 
high grade socket head screws, can give 
instant delivery from their vast standard 
range covering all types and threads 
including unified, Whatever your fastener 


requirements, Unbrako can deliver the 
UNBRAKE®O 


goods on time. 


shea hs haa 


} 


liliddddaddddddddaae 


\ 
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UNBRAKO SOCKET SCREW CO LTD COVENTRY TEL: 88722 
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Specialists ndadus trial 


in all forms 


of air ar & HEATER CO. LTD. 


treatment AIRFLO WORKS, BIRMINGHAM, 11 
Phone: Birmingham ViCtoria 2277 also at 
LONDON, MANCHESTER, SWANSEA. 
A MEMBER OF THE SIMMS GROUP OF COMPANIES 
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BELLOWS » “Tectede 


solve problems in CHEMICAL ENGINEERING 


by ensuring leak-proof joints 
under conditions of EXPANSION 
MISALIGNMENT * VIBRATION 

* VACUUM OR PRESSURE 

* HIGH OR LOW TEMPERATURES 


If your problem is one of these, a Teddington Bellows can 
probably solve it decisively. Made of stainless steel, Monel or Nilo 
K to resist corrosive gases or liquids and also to withstand heavy 
and repeated stresses, Teddington Bellows are proving their 
superiority in many different applications. Severe temperature and 
pressure conditions present no difficulty, nor is size a problem, 
there being no reasonable upper limit to the diameter of 
Teddington Bellows; and end-fittings are tailor-made for the job 
in hand. 


Consult us on your problem: we probably have the perfect solution. 


TEDDINGTON AIRCRAFT CONTROLS LIMITED 


BELLOWS DIVISION: TEILO WORKS - PONTARDULAIS~ SWANSEA ° Phone: Pontardulais 591 


DECEMBER, 1961 Volume 22, No. 12 45 





Basic steps to INDUSTRIAL SAFETY 


S Wmapervious to 
acids generated 

processes 

by extremes of. temperature 


WRRERLEY 
TRI-PEDAL IRON FLOORING 


Write for our new leaflet of a 
Tri-Pedal Iron Hooring which 


Striated Pattern also gives laying instructions. 


Plain-Surface Pattern 


THE BUTTERLEY COMPANY LIMITED - RIPLEY - DERBY - ENGLAND - Telephone: RIPLEY 411 (9 lines) 
London Office: 9 UPPER BELGRAVE STREET - S.W.I. Telephone: SLOANE 8172/3 


TP. 22 
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Mercedes-Benz Generator Sets 
are renowned for their 
robustness and dependability. 
They are in use the world 


over, driving stand-by sets 
and serving as independent power plants. 


MERCEDES-BENZ DIES E LE. Our technical! literature 
X 55 will e | 
vtOMOTI yg mM a coed 

¢ 
Please write us 
now - and we'll reply 
by return of post. 
Daimler-Benz AG, 
Stuttgart-Unterturkheim 
Verkauf Motoren/Export 


Your star performer 
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Just the size of a penny but with a clutch performance out 
of all proportion to its size. That’s the Warner miniature electro- 
magnetic clutch (or clutch coupling). 

This 14 in. diameter unit, the SF 100, transmits a maximum torque 
of 2 Ib. in. Its response time is only a few milli-seconds. With a 
power rating of no more than 6 watts, the SF 100 achieves a speed 
of 15,000 r.p.m. 

The advantages of Warner miniature electro-magnetic clutches 
are clear and considerable, particularly when these units are 
incorporated in control mechanism on light instrument drives, 
computers and servo systems. 

Ask your secretary to write for details of the SF 100 the tiny unit with 
the tremendous performance. 


WARNER 


Electric Miniature Clutches 


Complete technical information of the Warner range on request 


WESTOOL LTD - ST. HELEN’S AUCKLAND - CO. DURHAM 


Telephone: West Auckland 551 (6 lines) 
Telegrams: Solenoid, West Auckland 


London Office: 2 Ashley Place, Carlisle Place, S.W.1 Tel : Victoria 7301/2 
Birmingham Office: Silhill House, 2241 Coventry Road, Sheldon, B'ham 26 
Telephone: Sheldon 5121/2 
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OF COURSE 
NOT ONLY MINIATURE 


The Warner range of electric brakes 
and clutches meets the needs of all types 
of industrial machinery. 

Modification of standard units can be made 
to satisfy special requirements. 

Warner electric motion control 

is the most advanced, practical method 
of linking together mechanical 

functions with electric controls. 

It offers almost limitless possibilities 
for improvement in machine 

designs, and adds greatly to the 
performance of existing models. 


Warner SF 100 Electroe-Magnetic Clutch 


SPECIAL ANNOUNCEMENTS 


Maximum torque up to 1350 /b. ft. now 
available for Warner Units 
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Sounds punishing — and it is, this 
business of torque transmission. 
Although shafts can run smoothly 
when sweetly aligned, quite often it's 
a case of coping with misalignment, 
pulsation and shock loads. But, 
whatever the application, whatever 
the horse-power, you can be sure 
there's an appropriate coupling in 
the Fenner range. Avoid damage to 
vital machinery and fit the correct 
coupling in every case. Machinery 
costs capital . . . abolish this capital 
punishment by fitting Fenner. 














TAPER-LOCK® RIGID 
LEAFLET 351/17 

















RESILLA-BOND FLEXIBLE 
LEAFLET 710/21 








*TRADE MARK 


CARDEFLEX 
CATALOGUE 590/21 


ELS! SAFETY’ SLIPPING 
CATALOGUE 590/21 


‘ ff 
ays 


J. H. FENNER & COMPANY LTD - HULL 


@ Send to your nearest branch now for the literature listed above ‘ Belfast Mi mi 
Birmingham * Bradford © Bristol ' Burnley ‘ Cardiff ‘ Glasgow * Hull © Leeds iil 
Leicester © Liverpool: London ‘ Luton ’ Manchester ‘ Middlesbrough * Newcastle FENAFLEX 
Nottingham * Sheffield © Stoke LEAFLET 353/21 


FACTORIES OVERSEAS IN AUSTRALIA, INDIA AND SOUTH AFRICA 
LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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THE MODERN TREND DEMANDS... 





AUTOMOTIVE .” Y= 
PRODUCTS crour 





One Vauxhall 

cluster gear blank 
handled automatically 
and machined for 
gear cutting 

every 45 seconds! 


Ryder 


does it this way... 


At Vauxhall Motors Ltd., Luton, a ryDER 
8-station No. 10 Verticalauto completes all 
exterior machining of cluster gear blanks 
automatically in two distinct sequences. 
The two loading arms work simultaneously, 
lifting the components from the conveyor 
and returning them on completion of each 
stage. Here is all the speed, precision and 
control associated with special equipment 
achieved on a standard machine fitted with 
auto loading and unloading. The versatile 
No. 10 Verticalauto, with its great work 
capacity and ability to reduce labour costs 
can surely solve a production problem for 
you. Six-spindle and twin-six-spindle 
models are also available and are equally 
flexible in their adaptability. 


THOMAS RYDER & SON LIMITED, 
TURNER BRIDGE WORKS, 
BOLTON, ENGLAND. 


See Mra’) [7 a 


about automatics and auto-handling 
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A 
SALES MANAGER’S 
BEST FRIEND 
IS A FORD 
ENGINE 


There are so many more strong selling argu- 
ments for equipment that is powered with a 
Ford Industrial engine! There is Ford’s 
unchallengeable position as one of the world’s 
most experienced builders of Diesel and Petrol 
engines. There is Ford’s unrivalled reputation 
for economy, long life and reliability. Best of 
all, there is the incomparable Ford Service 
organisation—a world-wide chain of factory- 
trained engineers backed by stocks of 
genuine Ford parts. 

Within the range of 15 b.h.p to 100 b.h.p 
there is a Ford Industrial engine, Diesel or 
Petrol, 4-cylinder or 6-cylinder, to power any 
piece of Industrial equipment. Send the 
coupon below for full technical specifications. 


IOB: 


SPELLS POWER 











Please send me full details and dimensions of Ford Industrial engines. 
Power range required Diesel/Petrol 

YOUR FIRM’S NAME 

For the attention of Mr 


ADDRESS 





TO: FORD INDUSTRIAL ENGINE DIVISION - DEPT G5b/SM7 - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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NEW FROM RENOLD 


TYPICAL APPLICATIONS include conveyors and 
elevators, printing and packaging machines, mine cars, 
gear boxes, machine tools, and as a safety device for a wide 
variety of machinery; mechanical and electrical instru- 
ments, aircraft controls, radar and equipment requiring 
positive, accurate positioning; steering gear on marine 
and heavy vehicles and equipment requiring a mechanical 
protection device 


Catalogue No. 316/534 giving full details is 
available on request from RENOLD CHAINS 
LIMITED, Sprag Clutch Unit, 50 Cathedral 
Road, Cardiff, or any Renold Sales Branch 
Office 





Following the introduction of Sprag clutches three years ago, 
Renold Chains Limited announce the introduction of another new 
product within their range of power transmission equipment...the 





R L CLUTCH 


REVERSIBLE 


POSITION CONTROL 

TORQUE FEED-BACK ELIMINATION 
REVERSIBLE BACKSTOPPING 
SINGLE REVOLUTION CONTROL 


RENOLD CHAINS LIMITED 
REPRESENTATION THROUGHOUT THE WORLD 





hundreds of thousands 


all over the world 





Direct - Acting 
BOILER FEED PUMPS 


the simplest, most foolproof and reliable pump ever 
devised—proved in over 75 years’ service on land and at 


sea. 


Other duties, too: 


Weir Direct-Acting Pumps are also used extensively for duties other than 


boiler feeding—oil fuel pressure and transfer, handling oils, sludges, effluents: 


etc. and general services. 


Your enquiries are invited, giving specific characteristics of liquid to be handled. 


BZ Ea G. & J. WEIR LTD., Cathcart, Glasgow, 5.4. 
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LULDOOAL 


# TINY 
GEARS 


AND ANYTHING 
IN BETWEEN 
Aw 


Holroyd worm gears come in all sizes and all ratios. They'll do anything you want a gear 


to do—from opening a door to operating in the largest steel mill. And al! 
distinctive Holroyd features of ad 


of them have the 
advanced design, accurate manufacture and highest quality 
materials. You can have Holroyd worms and wheels made to build into your machine or 
you can choose a standard self-contained worm gearbox from our catalogue which 
describes more than 2,000 combinations of sizes, ratios and types of gearbox. 


qd ] the worm gears with 
© roy a world record performance 
John Holroyd & Co. Ltd., Milnrow, Rochdale, Lancashire 


CRC/JH/16 
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Table (working surface) 108 in. x 304in. Spindle Speeds up to 1000 rpm 


S . | Spindle Nose to Table, max. 41 in. Table Feeds up to 48 ipm 
pecia Spindle Driving Motor, 40 h.p. Spindle Sleeve Feeds up to 
24 ipm 
Vertical 
r Infinitely variable 
Milling ‘ Table Feeds 
H : Infinitely variable 
ac ine Spindle Feeds 


Electric Locking 
to Spindle Sleeve 


Electric Locking 
to Milling Head 


Backlash-free 
Table Drive 





GORTON MANCHESTER 


tone EAST 3282 
SPECIALISTS IN PLANO-MILLERS and VERTICAL MILLERS 


K259A 
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Pa THE CARBORUNDUM COMPANY LTD 
1911 - 1961 fe ed TRAFFORD PARK, MANCHESTER 17 


Telephone: TRAfiord Park 2381 Telegroms. CARBORUND. TELEX. MANCHESTER 


DECEMBER, 1961 Volume 22, No. 12 








CYCLONE 
EXTRA 
(CX) 

- 18°/, Tungsten SUPER 
Hi 5 Gg ih 10°,, Cobalt facane) |: 
speed (SC) 

ee oe couse 
CYCLONE 
(DGC) 
SUPER 18°,, Tungsten 
TYR 6°, Cobalt 








(STYR) 


22°, Tungsten 
VAP Bete for all 


18°), Tungsten cu tting tool 
fume AW.4V \ applications 





14°, Tungsten 


4°, Vanadium Baa he) 12 
14-4-4 56 


(CY.56) 
5'%, Molybdenum 


Jats §CYCLONE 
mvewme SUPERCUT 


produce these steels under (WVCo) 
strict. metallurgical control CYCLONE \ !'2°. Tungsten 
from electric melting to 5°, Vanadium 
final warehousing, in their MC . 6V 5°/ Cobalt 
Tool Steel plant at (MC . 6V) 


Openshaw. 
5°%, Molybdenum 


79 T 
ENGLISH STEEL \ 77" 
ROLLING MILLS CORPORATION LIMITED 6°, Cobalt 


Openshaw - Manchester 


TOOL STEEL MANUFACTURERS FOR THE VICKERS GROUP OF COMPANIES 


London Stockist: —Thos. P. Headland Ltd., Birminghom Stockist:—Monks & Crane Ltd., 
10 Melon Road, S.E.15 Garretts Green Lane, 
Phone: New Cross 4300 Birmingham, 33 


Phone: Stetchford 4051 
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ONE MACHINE 


.-» for ALL manual arc welding applications 


IDEALARC TIG 


TRADE MARK 


... for large or small jobs. .. for use with inert gas 
and stick electrode... AC and DC welding current. 


At last, here is a welder which gives complete 
versatility to maintenance-welding departments 
or to job shop operations. The “IDEALARC” 
TIG (equipped with high-frequency and water gas 


i AC HIGH FREQUENCY FOR TUNGSTEN INERT GAS 
Ye AC FOR MANUAL ELECTRODES 


controls) can be used for welding stainless or 
aluminium. With just a flick of the switch, the 
same machine can do production welding on 
either AC or DC. 


Ye DC HIGH FREQUENCY FOR TUNGSTEN INERT GAS 
Ye DC FOR MANUAL ELECTRODES 


He REMOTE CONTROL TO SAVE TIME er DC FILTER FOR SUPERIOR AC HIGH FREQUENCY OPERATION 


For further details write to 





SANDERSON'S 


STEELS 





High 
opeed 








Alloy Steels 
Cold 

Work 
Steels 














Alloy Shock Resisting Steels 


Bt 


Carbon 
Tool 
Steels 












































Publications giving details of the full range, analysis, 
heat treatment etc. of Sanderson's high grade steels, are 
readily available on request. 

Our services are also freely at the disposal of 
customers who require advice on the selection and 
manipulation of steels. 


























Write to Attercliffe 
Steelworks 


BROTHERS AND NEWBOULD LIMITED nO. bert 


Newhall 
, Saws for Wood and Metal, Machine K Road, 


ducing Gears, Engineers Cutting Tools Sheffield 9. 
Est. 177¢ 
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The pyramid diamond indenter makes its mark; its ‘diamond’ impression 
is accurately measured to knife edges in the micrometer ocular. 

With the vICKERS PYRAMID HARDNESS TESTER all classes of work—finished 
components, thin sheets, the hardest of heat-treated steels and alloys- 
can be conveniently tested at the place of production with laboratory 
accuracy. And readings of course are given in the internationally 
recognised Vickers Pyramid Numerals VPN—world standard of hardness 
determination. 


TP ii Ke |} 
VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 13 CITY ROAD LONDON ECI 
Tel MET 8877 *’Grams VICKSBOX AVE LONDON 
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For ECONOMIC Site Welding 
under the 7O0GHEST Conditions— 


DIESEL DRIVEN WELDER 


Powered by air-cooled Enfield diesel engine and 
capable of meeting the worst site conditions. 
Standard C.A.V. pump and injectors. Fuel 
consumption less than 5 gals. per 9-hour day. 
This set costs no more than a petrol welder. 
Rating—250 amps. to B.S. 638:1954. We shall 


be pleased to receive enquiries for all manual 
ROCKWELD and auto welding plants and electrodes. 
LIMITED 
COMMERCE WAY - CROYDON - SURREY - Tel: CROYDON 7161 (5 lines) 
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For NEWMARKET TRANSIS 


a member of the PYE group of companies 








Continuous mesh belt conveyor 
furnace alloying germanium 

in the manufacture of 
Newmarket transistors. 
Maximum temperature ; 1000°C, 
+” belt travels at O—12” 


per minute. 


ad 
< 
O 
Ww 
ua 
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The cost of a specially designed 
furnace is no more than for standard 
plant. Judge for yourself— 

For your next furnace get a quotation 


from Royce. 


ROYCE! ROYCE ELECTRIC FURNACES LIMITED 


ALBERT DRIVE - SHEERWATER - WOKING - SURREY 
Telephone Woking 5401-4 
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What a clever way to make tubes 


One minute you have strip in the coil—click goes a 
very clever machine and presto you have 

Helitube. Helitube can be made from 33” to 24” dia. 
It is very strong, pressure tested to 1SIb. per 

square inch internally —yet it is extremely light and 
costs less than conventional tube. 


Helitube has so many uses; fill in the coupon 


M Ee T A L sS be CS T i oO N gS LT D for full details. E.D. 


Name 
Position 


Company Address 


OLDBURY - BIRMINGHAM Tel : BROadwell 1541 


SM /MS 5853 
64 THE ENGINEERS’ DIGEST 





THE BLUE BRCES 





@ HIGH-TEMPERATURE FLAME- 
RETARDANT COATINGS 
A new flame- and heat- resist- 
ant coating has been specially 
designed to protect a wide variety 
of equipment, ranging from office 


A QUICK GLANCE AT THE LATEST 
TECHNICAL DEVELOPMENTS 
THROUGHOUT 


THE WORLD 





safes to missile launching pads, 
from the effects of heat, open flames, or sudden 
temperature rises, as well as to prevent the spread 
of fire. When exposed to heat or flame, the 
coating bubbles, swells, and forms a protective 
and thermal insulating barrier, and can with- 
stand very high temperatures for long periods. 
In fact, tests have shown that the temperature 
of coated metals can be kept below 350°F after 
exposure of the coating to a flame temperature 
of more than 2000°F for | hr. The protective 
action of the coating derives from a so-called 
triangulated formula containing ammonium 
phosphate, a polyol, and an amine, together 
with stabilizers, an additional source of carbon, 
and similar materials for providing thermal and 
mechanical stability. 

The coating is supplied in powder form and, 
after mixing with water, can be applied like 
paint by conventional brushing, spraying, or 
dipping techniques. In heavy consistencies, it 
can also be applied by trowelling to plaster 
surfaces and to fill in gaps and cracks. Unlike 
most fire-retardant paints, the coating is not 
inflammable in its liquid form. Protection is 
afforded immediately after application, but 
optimum results are obtained if the coating is 
allowed to dry. Drying time varies with ambient 
temperature and the amount of water used, a 
typical drying time being about | hr for a water 
powder ratio of 1:4. 


From Materials in Design Engineering, U.S.A., 
October 1961, pp. 17 & 151. 


@ IMPROVED EARTH-ELECTRODE SYSTEM 
Conventional earth-electrode systems, as 
commonly used in electrical installations for 
operational or safety reasons, consist of metal 
electrodes buried in the ground and in as good 
a contact with it as possible. The resistance of 
the earth electrode is a function of its shape and 
dimensions, which are usually limited by prac- 
tical considerations, and of the resistivity of the 
ground. In many cases, the resistivity of the 
ground is excessively high, and it is normal 
practice in such cases to impregnate the soil 
with electrolytes such as sodium chloride to 
reduce resistivity. Unfortunately, such electro- 
lytes have the disadvantage that they are not 
retained by the absorbent power of the soil and 
are entrained by seepage water, rendering 
DECEMBER, 
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frequent repetition of the treatment necessary; 
in addition, the presence of sodium chloride 
increases corrosion phenomena in metals and in 
concrete, while its noxious action on vegetation 
prevents its use on cultivated land. 

These disadvantages have now been over- 
come by a recently patented system, in which the 
earth electrode is buried in soil containing from 
4 to 8 kg/m2 of calcium sulphate in its natural 
form as gypsum or as plaster of Paris. Because 
of its low degree of solubility in water, it is 
estimated that this concentration should be 
sufficient to provide an effective treatment for 
from 10 to 20 years. Although calcium sulphate 
is only slightly soluble in water, it is nevertheless 
an adequate conductor of electricity and, even 
in very dilute solutions, reduces the resistivity 
of the soil by a considerable extent. If desired, 
other substances can be added to the calcium 
sulphate, e.g., alkaline chlorides and nitrates to 
increase its solubility and also its conductivity, 
or certain calcium salts and alkaline sulphates 
to reduce its solubility. Similarly, the pH-value 
of the soil can be modified to facilitate the 
release of salts improving conductivity, e.g., by 
the addition of limestone in acid soils, or 
sulphur in alkaline soils. An important 
advantage of the new system, apart from elimi- 
nating the need for frequent repetition of 
treatment, is the fact that the substances used 
are not corrosive and do not harm vegetation; 
on the contrary, they have a favourable effect. 


From Brit. Pat. Spec. 880,436. 
C. P. Ledoux, Tarbes, France. 


@ GUILLOTINES WITH VIBRATING BLADES 


Conventional guillotines for stacks of paper 
sheets, wood veneers, plastics, fibre-board, etc., 
generally use a blade to shear the material 
transversely, the downward thrust being accom- 
panied by a relatively long transverse travel or 
Slicing motion of the blade. For example, for 
cutting a 6-in. stack of paper, the machine is 





We extend to all readers our best 


wishes for a Happy Christmas 


and a Prosperous New Year 














Take a letter 


Miss Sims 


The perfect secretary, aren’t you, Miss Sims. 
Brisk, efficient and businesslike. You know 
how to get the best out of your typewriter. 
Just as the typewriter manufacturer 

knows how to put the best into it—pressure 
die castings, for instance. 

Pressure die castings offer manufacturers 
high quality components at remarkably 

low cost in a variety of pleasing finishes. 
And the massive scale of production that 
can be achieved helps everyone to enjoy a 
high standard of living. Wolverhampton 
pressure die castings in zinc and aluminium 
point to progress in a big way. Your 
enquiries would be welcomed. 


* 


THE WOLVERHAMPTON DIE CASTING COMPANY LIMITED 
GRAISELEY HILL, WOLVERHAMPTON TELEPHONE: WOLVERHAMPTON 23831/7 
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constructed to displace the cutting blade about 
12 in., requiring a correspondingly wide machine 
and a costly transversing mechanism. 

To overcome this drawback, a new design of 
guillotine has been developed, in which the knife 
blade is suspended from its support by leaf- 
springs that are stiff in the vertical direction and 
resilient in the horizontal direction. A mechani- 
cal oscillation generator, preferably an electric 
motor with an eccentric element, is coupled to 
the blade in such a way that it vibrates while 
effecting the cutting action. For some applica- 
tions, especially in the case of smaller units, 
vibratory crystals or transducers can be used to 
impart the vibratory motion to the blade. In 
the case of a typical motor-driven oscillation 
generator, the weight of the blade and generator 
may range from a total of 20 to 100 Ib, with a 
vibration frequency of from 50 to 1000 cps, i.e., 
preferably at or reasonably close to the mechani- 
cal resonant frequency of the resiliently sus- 
pended blade system. The oscillation amplitude 
need be no higher than 4 in., though greater or 
smaller amplitudes are feasible, if required. To 
minimize vibrations of the knife support or 
other parts of the machine, induced by the 
vibrations of the knife, a resonant vibration- 
absorber arrangement is included in the design. 

From Brit. Pat. Spec. 882,764. 

Miehle-Goss-Dexter, Inc., New York, U.S.A. 


@ METHOD OF CONTROLLING THE RATE OF 
COOLING WHEN QUENCHING METALS 


When quenching metals for the purpose of 


modifying such physical characteristics as 
hardness, tensile strength, and ductility, the 
rate of cooling obtained with water as the 
quenching medium is in some cases excessive 
and may result in the formation of quench 
cracks. It is true that slower rates of cooling 
can be obtained by quenching in oil, but in some 
cases it can occur that these rates are too slow to 
achieve the desired modifications of the physical 
characteristics of the metal. It would therefore 
appear that there is a definite requirement for a 
quenching medium providing cooling rates 
intermediate between those normally obtained 
by the use of water and those obtained by the 
use of quenching oils. 

It is now reported that such a quenching 
medium has been developed and that it enables 
a controlled rate of cooling to be achieved. 
Essentially, the medium comprises an aqueous 
solution of sodium alginate, which serves to 
reduce the peak rate of heat extraction from the 
metal. Control of the rate of cooling is effected 
simply by varying the concentration of sodium 
oe ge in the solution, normally from 0-1 to 

0-5% by weight. Thus, for quenching plain 
carbon and alloy steels, a solution containing 
not more than 0-5% by weight of sodium 
alginate provides the desired cooling conditions 
DECEMBER, 
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for successful quenching from temperatures in 
the range between 700 and 1000°C. A small 
amount (about 0-05% by weight) of sodium 
metaphosphate is normally added to the 
quenching solution to prevent the formation of 
calcium alginate, caused by the presence of 
calcium in hard water. This addition is not 
required when softened water is used. 

As an example of the effect of the new 
quenching medium, comparative tests were 
carried out on specimens of an alloy steel 
containing 0-3% carbon, 1-5’ manganese, and 
03% molybdenum. The specimens, 5 in. in 
length and 1-5 in. in diameter, were heated to 
850°C and then quenched vertically in 15 gallons 
of the medium, initially at 23°C. Subsequently, 
each specimen was divided transversely in the 
middle, and hardness measurements were taken 
at the centre and at the cylindrical surface. It 
was found that, with plain water quenching, the 
surface hardness was about 12-7% higher than 
at the centre. With a quenching medium 
containing 0-2% of sodium alginate, the 
corresponding value was 9:2%, while media 
containing 0-3°% and 0-4% of sodium alginate 
further reduced this value to 5-4°% and 5:2% 
respectively. 

From Brit. Pat. Spec. 880,44 

G.K.N. Group Services tide "Smethwick, Enyland. 


@ METHOD OF HANDLING GASES BY STORING 
IN ICE 


Many gases commonly used in industry 
and in the laboratory are normally handled and 
transported by storage in thick-shelled con- 
tainers under pressure, requiring the use of 
specialized and often costly techniques. In 
fact, it is generally recognized that there is no 
available method of handling such gases at low 
or atmospheric pressure, at moderate tempera- 
tures, and in thin-walled containers. Even 
carbon dioxide, which can be handled in the 
form of dry ice, requires the use of well-insulated 
or refrigerated containers; otherwise, the cost 
is likely to be high. It is now reported, however, 
that these difficulties have been largely overcome 
by a new technique which makes it possible to 
store large volumes of gas in a form suitable for 
handling at atmospheric pressure. 

Essentially, the process involves the produc- 
tion of what may be called “gasified ice”, 
comprising a solid matrix of ice containing the 
gas. The freezing point of the product ranges 
between 0°C and a maximum of 14°C and can be 
maintained for extended periods at atmospheric 
pressure, while the gas can be liberated from the 
product as desired. Typical gases that can be 
stored in this way include carbon dioxide, 
carbon monoxide, nitrous oxide, hydrogen 
sulphide, methyl chloride, chlorine, helium, 
neon, argon, and krypton. The process is 
carried out in a reaction vessel by absorbing the 
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gas in agitated tap water, the gas pressure being 
maintained at between 150 and 600 psig and the 
temperature between 0 and 14°C. The reaction 
time is controlled to give the desired amount of 
gas in the product, ranging, for instance, from 
about 50 to 90 millilitres per gram of ice for 
carbon dioxide to from 40 to 55 millilitres per 
gram of ice for nitrous oxide. At the end of the 
desired time, the frozen product is removed 
from the reaction vessel and is in most cases 
ready for immediate use. The resulting ice 
resembles ordinary cloudy or clear ice and is 
free of liquid. Its freezing point is most com- 
monly between 4 and 8°C, and it has the 
characteristic of being able to release the gas at 
a controlled rate when melted, e.g., by adding it 
to water. 

An interesting sideline is that, in the case of 
carbon dioxide, the product can be used for 
making carbonated drinks. For instance, if a 
piece of this ice of roughly the same size as a 
conventional ice cube is dropped into about 
half a pint of water, a vigorous evolution of 
carbon dioxide is observed, giving a resulting 
beverage which closely resembles ordinary soda 
water. Furthermore, the carbonated ice cube 
lasts for about the same time as an ordinary ice 
cube in water. If stored in a refrigerator at 
—10°C, no loss of gas is apparent for extended 
periods, e.g., more than one month. 


From Brit. Pat. Spec. 882,886. 
General Foods Corporation, White Plains, N.Y., U.S.A. 


@ PHOTO-ELECTRIC PYROMETER 


Temperature determinations made with an 
optical pyrometer not only depend on the 
sensitivity of the human eye to differences in 
brightness and on a knowledge of the mean 
effective wavelength of the radiation being 
viewed, but also involve possible psychological 
factors in judgment. To overcome these 
disadvantages, a new pyrometer which utilizes a 
photo-electric system rather than the human eye 
for detecting matching radiance has been 
developed. Tests with this pyrometer have 
shown that, at a temperature of 1063°C, it has an 
accuracy of 0-02°C, as compared with 0-3°C for 
a good visual optical pyrometer at the same 
temperature. 

The optical system of the photo-electric 
pyrometer differs from that of a conventional 
pyrometer in that images of both the source and 
the pyrometer lamp are focused in a plane 
containing a slit, rather than in the focal plane 
of an ocular. The surface containing the slit is 
highly polished, so that a reflected image is 
available for visual alignment of the pyrometer. 
Radiation passing through the slit falls on a 
photo-multiplier tube, the amplified output 
from which is recorded on a strip chart. The 
images of the source and the pyrometer lamp are 
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alternately positioned on the slit, and the 
response of the photo-tube, as seen on the strip 
chart, guides the operator in making adjust- 
ments of the pyrometer-lamp current. A multi- 
element filter in the optical system isolates a 
band of wavelengths at 6530 A, with a half- 
width of about 110 A. This bandwidth is about 
one-fifth of that used in visual optical pyrometry 
and should permit determination of the mean 
effective wavelength with greater accuracy. 
Three pyrometer lamps are incorporated in the 
instrument, and these can be interchanged for 
making radiance matches. In this connection, 
it should be noted that, despite extensive heat 
treatment of the lamps prior to use, unexpected 
gradual changes up to 0-5°C in 150 hr of opera- 
tion have been detected. For this reason, work 
is being directed to improve the long-term 
stability of these lamps. 
From NBS Technical Bulletin, U.S.A., 
October 1961, p. 165. 


@ CRYOGENIC STRETCHING OF METALS TO 

IMPROVE STRENGTH 

Basically involving welding a_ cylinder, 
pressure vessel, etc., cooling it with liquid 
nitrogen, and then expanding it by the applica- 
tion of internal pressure, a new metal-working 
process, known as cryogenic stretching, is 
Stated to confer a considerable increase in the 
strength and ductility of many welded shapes 
and to reduce the cost of fabricating stainless 
steel to less than that of fabricating and heat- 
treating low-alloy steel. For example, vessels 
fabricated from Type 301 stainless steel have 
been stretched 13% by means of this technique, 
resulting in an increase in tensile strength of 
158,000 psi, i.e., from 102,000 to 260,000 psi, 
with a yield-strength value approaching 240,000 
psi. With suitable design and material selection, 
it is claimed that units stretched in this way 
could have nominal tensile strengths in the 
range of 400,000 psi. So far, most research 
work on the new process has been done on 
Type 301 stainless steel, though some experi- 
ments have been carried out with Types 302 and 
304 stainless steels. It would appear that the 
process is best suited to Type 301 steel, because 
this material achieves maximum strength with 
minimum working. Other experiments are 
being performed with aluminium and titanium, 
and the preliminary results seem promising. 

The major difference between the new 
process and other sub-zero forming processes is 
that welding is effected first. In the other 
techniques, much of the improvement in tensile 
strength and ductility is lost when the worked 
material is welded, whereas both the welds and 
the base metal are work-strengthened at cryogenic 
temperatures in the new process. In applying 
the process to the fabrication of, say, a pressure 
vessel, the first step is to make an undersized 
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vessel. The vessel is then placed inside a 
forming die in a forming tank, and both the tank 
and vessel are filled with liquid nitrogen, the 
vessel being sealed, except for a pressurizing line 
leading to a supply of compressed nitrogen. As 
soon as the vessel has reached the temperature 
of the liquid nitrogen, the pressurizing line is 
opened, stretching the vessel to the die dimen- 
sions,.after which the nitrogen gas is vented off 
and the vessel is removed for final machining. 
For safety, the forming tank is located out of 
doors in a pit which, as an additional precaution, 
is covered by a blast mat. 


From Machine Design, U.S.A., 
September 14, 1961, pp. 40 & 42. 


@ MINIATURE ELEMENTS FOR MEASURING 

RELATIVE HUMIDITY 

Measuring about 0-6 x 0-2 in., with an 
active surface area of about 0-004 sq in., a new 
aluminium oxide element for measuring relative 
humidity in the range between 0 and 100% has 
been developed on an experimental basis and is 
stated to have proved superior in many respects 
to the lithium chloride elements commonly 
used for this purpose. Thus, condensation of 
moisture on the surface of the element does not 
permanently affect it, and it can operate satis- 
factorily over an extended temperature range 
(—80 to +165°F with proper correction curves), 
while its very small size and high measuring 
speed make it especially suitable for use in 
applications where these factors are important 
in electrical measuring or control devices. In 
addition, production techniques are conventional 
and not too costly, and the element is still 
operative after long periods of storage in the 
uncontrolled condition. 

The element is constructed of two electrodes 
or layers of aluminium, separated by a porous 
coating of aluminium oxide formed by anodizing 
the surface of either a plate or a foil, the other 
aluminium electrode being deposited over the 
anodized coating by an evaporation process. 
Any change in relative humidity causes a change 
in impedance between the two electrodes, 
enabling the element, in conjunction with 
appropriate circuitry, to be used for indicating 
the value of relative humidity on a meter. 


From Mechanical <: Saha U.S.A., 
November 1961, p. 


@ DIRECT NICKEL-PLATING OF ZINC-ALLOY 

DIECASTINGS 

The established method of nickel-plating 
zinc-alloy diecastings involves the deposition of a 
primary copper coating directly on the zinc 
alloy and then plating the copper with nickel. 
This method has certain well-known disadvant- 
ages and, for this reason, various methods of 
plating zinc alloys directly with nickel without 
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an intermediate copper layer have been proposed. 
In one of the most promising of these, a nickel 
sulphate solution is used, with additions of 
citric acid, sodium pyrophosphate, sodium 
bisulphite, sodium citrate, and sodium chloride, 
the pH-value of the bath being maintained at 
between 7-5 and 9-0 with ammonia. This bath 
seems to have good throwing power and to be 
free from burning, with a better toleration 
for zinc than plating solutions with low pH- 
values. However, the presence of a considerable 
amount of sodium in the solution is believed to 
cause stresses in the nickel deposit, while the 
presence of ammonia tends to hinder the 
precipitation of zinc, and the quality of the 
plating is likely to be adversely affected by the 
zinc remaining in solution. 

To overcome these disadvantages, a new 
method of depositing nickel directly on zinc- 
alloy diecastings has been developed and 
basically involves the use of solutions of nickel 
citrate made alkaline with any alkaline metal 
hydroxide, the nickel citrate acting both as the 
source of nickel and as the complexing agent 
necessary to maintain solubility in an alkaline 
solution. Nickel chloride is added to improve 
anode corrosion, sodium citrate to help maintain 
solubility, and nickel (in the form of nickel 
carbonate) to improve the quality of the 
deposit. For a simple dull deposit of good 
appearance, the recommended proportions of 
reagents to be added are 148 gm/litre of citric 
acid, 13 gm/litre of nickel chloride, 17 gm/litre 
of sodium citrate, and nickel carbonate to 
saturation This solution is maintained at a 
pH-value of from 7-0 to 7:5 with sodium 
hydroxide, and plating is carried out at a 
current density of from 30 to 70 A/sq ft and a 
bath temperature from 55 to 65°C. A less dull 
deposit can be obtained if from 10 to 40 gm/litre 
(preferably 13 gm/litre) of nickel formate is 
added to these constituents, while a fully bright 
deposit can be obtained by the further addition 
of about 3 gm/litre of formaldehyde solution 
and between 0-2 and 1-0 gm/litre of saccharin. 
If desired, an original dull deposit of nickel 
obtained in this way can be used as a basis for 
the well-known duplex effect obtained by over- 
plating with a bright deposit from a conventional 
acid bath. 


From Brit. Pat. Spec. 880,786. 
National Alloys Limited, London, England. 
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how does the effluent flow ? 


No magic wand can disperse the effluent of a factory or works; yet the necessity 
for control, if our rivers and lakes are to be kept clean, is obvious. 


The first essential is measurement and an accurate record. The Arkon liquid 
flow recorder measures, and records the flow, of any effluent from the 
corrosive to the merely noxious. The recorder is simple, accurate, easy to 
maintain and is very low priced. 


MORE ABOUT ARKON RECORDERS IN OUR ILLUSTRATED LEAFLET 
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Value Engineering 


By P. CAHN-SPEYER* 


OsserveERS of the American industrial scene cannot have 
failed to note the rapidly expanding recognition of the 
concept of value engineering as an aid to economical 
manufacture. The increasing number of papers on this 
subject presented to engineering societies, the relatively 
large amount of space devoted to articles on the various 
aspects of value engineering in technical periodicals, and 
the recent publication of a text book by L. D. Miles, 
the father of value engineering, all bear witness to 
the belief held in the U.S.A. that value engineering can 
make an important contribution in the fight against 
rising costs. By contrast, the British technical press 
has been silent and professional institutions have 
almost entirely ignored the subject. It is therefore 
doubtful whether one British engineer in a hundred has 
ever heard it mentioned; if he has, he is likely to think 
of it in terms of a conventional cost-reduction scheme 
under the guise of a new name. 

While it is true that value engineering also has as its 
ultimate aim the reduction of manufacturing costs so 
that, in this sense, it is a Cost-reduction scheme, it is 
entirely novel in its approach to the problem and in the 
methods and techniques employed. Perhaps it is the 
failure to appreciate this basic difference that is re- 
sponsible for the lack of interest in value engineering 
displayed, with very few exceptions, by British industry 
Of cost-reduction schemes there are plenty, and no 
doubt they are successful to a greater or lesser degree. 
However, if we are to believe American claims—making 
due allowance for exaggerations fostered by an atmo- 
sphere of enthusiasm—that the savings achieved since 
the introduction of value engineering run into millions 
and millions of dollars, surely there is a case for scru- 
tinizing the ideas underlying this concept and for ascer- 
taining whether British industry could benefit by following 
the American lead. 

Apart from commercial skills such as salesmanship 
and advertising, the main factors governing the saleability 
of industrial goods are quality, performance, reliability, 
appearance, and cost. The primary objective of value 
engineering is the reduction of costs without, however, 
sacrificing the standards of any of the other factors. No 
claims are made as to the novelty of this idea; indeed, 
it is so obvious that most engineering organizations, in 
one form or another, are performing work related to 
value engineering, although this activity will be covered 
by a different name. However, efforts in this direction 
are, in most cases, far too disjointed and the individual 
results are not integrated into a single full-time cost- 
reduction programme. Consequently, much of the 
potential benefit of these efforts is dissipated through the 
lack of a co-ordinated approach. What is new in value 
engineering, as it is understood in the U.S.A., is the 
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co-ordination of many independent steps into one pro- 
gramme, administered by specialists whose sole responsi- 
bility is the attainment of the necessary functions at a 
minimum of cost. 

The principal activities necessary for the creation of 
a finished engineering product are design, production, 
and purchasing. Let us now examine these areas 
separately, to see in which way they can contribute to 
cost reduction. 

The design engineer will undoubtedly avoid the use 
of non-standard parts wherever possible, he will specify 
the largest tolerances commensurate with reliability, and 
he will, to the best of his knowledge, select the cheapest 
material commensurate with the duties of the part con- 
cerned. These are but a few examples of the cost- 
consciousness of the designer; yet his traditional pre- 
occupation is quite naturally with performance and 
reliability. Quite naturally, too, he will heavily lean on 
precedent and past experience with similar designs, 
wherever possible, since this is clearly the safest path 
towards the achievement of his primary goal, i.e., reliable 
performance of the desired function. 

The rdle played by the production engineer in relation 
to cost reduction is much easier to appreciate, since all 
decision-making and planning on his part must largely 
be dictated by cost. At the same time, it is normal 
practice in the production department to manufacture 
just what it is asked to produce, i.e., to carry out the 
instructions contained in the drawings received from the 
design office. Of course there are cases where excep- 
tional difficulties encountered in the production of a 
particular part force the production engineer to refer the 
problem back to the designer, with the request to recon- 
sider the design with a view to facilitating its production. 
Equally, if a particular production process is obviously 
very expensive, every effort will be made to eliminate it 
or reduce its costs so that again the designer may be 
called upon to circumvent a production bottleneck by 
design changes. The fact that production costs are not 
merely dependent on the competence of the production 
engineer and on the facilities of the plant available, but 
also on “design for production’, has been recognized 
in the U.S.A. much earlier and much more widely than 
it has been in this country. While it is true that there 
are many signs that the engineering community is now 
becoming increasingly aware of the advantages to be 
gained from closer co-operation between design and 
production departments, this co-operation can only be 
regarded as a part of, but not as a substitute for, value 
engineering. 

Purchasing is a function whose direct relation to costs 
need not be stressed. In short, the buyer's duty is to 
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Purcnase the required raw materials, semi-finished pro- 
ducts, or finished products at the right time and at the 
lowest cost compatible with the desired quality and 
acceptable delivery dates. His skill is centred around 
his ability to forecast market trends, his knowledge of 
likely suppliers, their reliability, the quality of their 
products, etc. If he is asked to purchase a particularly 
costly item, he may question the necessity of the expendi- 
ture and possibly suggest an alternative. On the whole, 
however, he will provide what he is asked to provide, 
since the technical justification for a purchase is outside 
his province. In other words, there exists no real 
co-operation between buyer and designer, so much so 
that the buyer has but a vague idea of the designer's 
reasons for requesting the purchase of a particular item, 
while the designer may have a completely distorted 
picture of the actual expenditure involved. This, value 
engineers argue, is not a healthy state of affairs and is 
bound to be reflected in hidden, unnecesssary costs. 
What, then, is value engineering, or value analysis 
as it is sometimes called? Before answering this ques- 
tion, it should be understood that the term “value” in 
this context can be defined as the lowest possible cost 
for providing the required functions, consistent with 
good quality and reliability. At the risk of over- 
simplification, it is thus possible to consider value 
engineering as an organized approach to the problem 
of reducing actual costs to, as far as possible, their value 
equivaient. Unfortunately, value is not readily mea- 
surable. It can only be determined by comparison. To 
be useful in identifying and eliminating unnecessary cost, 
value becomes a measure of the degree to which the 
costs involved are justifiable. The value engineer, as 
distinct from the conventional cost-reduction specialist, 
is not so much concerned with the value of a part or 
product, but with the value of a function or functions. 
Thus, his whole approach to the problem of cost reduc- 
tion is much more fundamental, and the question of 
how a particular part is produced in the most economical 
manner is transformed into the question of how a desired 
function can be performed at a minimum of cost. 
Success in finding a satisfactory answer to this 
question will depend on the skilful application of certain 
well-defined procedures known as “value analysis tech- 
niques”. In his book, L. D. Miles* lists these techniques 
—thirteen in number—in the form of slogans which 
may have their use as a means of indoctrinating the 
student, but are almost an insult to the intelligence of 
qualified engineers. For instance, the first of these 
slogans, “Avoid generalities” invites the retort “avoid 
banalities’, while the last of the slogans, “‘Use the 
criterion, “Would I spend my money this way ?’””’ pre- 
supposes the reader to be a thoroughly irresponsible 
person. Technique No. 8 instructs us to “Get a dollar 
sign on key tolerances’’—another typical example of the 
kind of claptrap jargon Americans seem to be so fond of. 
However, it would be a great mistake to let our auto- 
matic revulsion to potted slogans override our curiosity. 
Whatever our personal tastes, let us not lose sight of the 
fact that value engineering is now well established in 
American industry. Let us also hasten to add that Mr. 
Miles continues to elaborate the various value analysis 
techniques in great detail and does so with admirable 
success, sO much so that, once the reader has managed 
to overcome his initial irritation, he will find this book 
fascinating, instructive, and convincing. Many practical 
examples of case histories, using the pictorial “before and 


* “Techniques of Value Analysis and Engineering”, McGraw-Hill 
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after’ technique and analysing the savings achieved, 
stimulate thought and direct it into unexpected channels. 
In short, this book cannot be too highly recommended; 
also, it is to the best of our knowledge the only com- 
prehensive work on this subject. 

There is ample evidence that relatively large sections 
of British industry, from top management right down 
the scale, are victims of habit, afraid of change, or just 
too comfortable to bother to overcome the inertia of tradi- 
tional thought. Tradition in the engineering skills is 
one of the greatest assets of this country, provided it is 
regarded as a foundation upon which to build a modern 
industrial structure which can hold its own against any 
competition. If tradition merely manifests itself as a 
trend to continue along the lines of time-honoured 
principles and techniques which nobody has taken the 
trouble to analyse in relation to their present-day useful- 
ness, it is tantamount to stagnation. The concept of 
value engineering certainly breaks away from traditional 
thought, yet demands a high degree of traditional 
engineering skills. These remarks are not meant to 
Suggest that value engineering is a panacea for industrial 
inefficiency, or to advocate its immediate and wholesale 
acceptance by British industry. In any case, there are 
many practical problems associated with its introduction 
and, as we shall see, value engineering is not a ready- 
made commodity. 

The key to the successful establishment of a value- 
engineering programme lies in the proper selection of 
personnel and their integration into an existing organiza- 
tion. It must be appreciated that the introduction of 
any new idea into an existing set-up is always likely to 
be met with suspicion, unwillingness to co-operate, or 
even open hostility. This is one of the reasons why the 
most capable team of value-engineering specialists cannot 
possibly achieve worthwhile results without the whole- 
hearted backing from management and without the 
willing and purposeful support from all departments 
concerned with the various phases of a product, from its 
inception to its sale. It will thus be the first task of value 
engineers to explain the various functions of value 
engineering to all concerned, to inspire confidence in the 
scheme, and to familiarize every employee with the way 
in which his activities will be affected; in other words, 
to sow the seed of value-consciousness throughout the 
organization. 

It is probable that the success of value engineering in 
the U.S.A. would have come earlier than it actually did, 
had the protagonists of the idea realized from the outset 
the importance of creating an atmosphere of co-operation. 
To achieve this aim is no mean task, and the value 
engineer, who in this respect assumes the combined r6le 
of educationalist and diplomat, must be well endowed 
with the art of persuasion. Nothing could be more 
detrimental to the professional standing of value 
engineers than their success at the expense of others. In 
this connection, it must be understood that any reduc- 
tion in product cost brought about by the creative efforts 
of value specialists must show up somebody to his 
disadvantage. After the event, a method of eliminating 
unnecessary costs may look very obvious, and somebody 
will find it convenient to blame somebody else for not 
having thought of it before, forgetting that the most 
obvious solution to a problem is often the most difficult 
to find. The mere fact of evolving a better value alterna- 
tive, whether implemented or not, can lead to loss of 
prestige to everyone connected with established methods 
and design. This situation must, of course, be avoided 
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at all costs lest animosity and obstruction turn gain into 
loss. By making value engineering a team effort, giving 
credit to all concerned, difficulties of this nature should 
be greatly reduced, if not entirely eliminated. 

There are, of course, other reasons why value 
engineering can only prosper as a team effort, foremost 
among which is the simple fact that the value engineer 
is not omniscient. At the beginning of work on an 
assignment, he must fully understand the function of 
any particular part or assembly under scrutiny, and 
clearly only the designer can fill in the gaps. Similarly, 
the value engineer must acquire a comprehensive 
knowledge of the production methods used or envisaged, 
and must for this purpose enlist the help of production 
engineers. In many cases, he must also consult the 
buyer as to alternative sources of supply and other trade 
information. Furthermore, the procurement of reliable 
cost data from the costing department is absolutely 
essential. In other words, fact-finding is the starting 
point of all value work, and true facts can only be 
obtained in an atmosphere of active co-operation. 

Nevertheless, fact-finding from sources internal to 
an organization is not enough to ensure optimum 
results. In this connection, let the reader be reminded 
that only a relatively small amount of the total available 
specialized knowledge is readily accessible within one 
organization. A new process, developed to satisfy the 
needs of perhaps a small section of industry, is often 
adaptable to entirely different fields; yet, experience 
has shown that general recognition of its potentialities 
lags years behind its inception, for the sole reason that 
nobody took the trouble to seek beyond his own horizon. 
New materials fare no better, however suitable as sub- 
stitutes for conventional materials and however advanta- 
geous from the cost standpoint they may be. It is not 
so much that their existence is not known, but rather 
that they are mistrusted and not given a fair chance. 
To illustrate this point, it must be admitted that the use 
of plastics in engineering is still on a comparatively 
modest scale. The reluctance of designers to specify 
plastics in a wider field stems partly from sheer con- 
servatism and partly from the mistaken belief that these 
materials can replace metals without any change in 
design, dimensions. and tolerances—an attitude which 
almost without exception leads to disaster and con- 
sequently to the rejection of the material concerned. 
To quote Dr. Child of LC.L, it is “technically and 
economically nonsense not to take full advantage of the 
particular processing characteristics and properties 
which a new material offers”. Here, then, lies another 
field of endeavour for the value engineer who, through 
fact-finding from outside sources, can make a very real 
contribution to the economical operation of his organiza- 
tion by channelling specialized knowledge to those who 
can use it most effectively. Regular communication 
with existing as well as potential suppliers of raw materials, 
of semi-finished products, of nuts and bolts, in fact of 
all items purchased is thus part and parcel of the value 
engineer's work. 

It will be apparent from what we have said that the 
value engineer must be an “all-rounder”, though the 
depth of his knowledge, bearing in mind the wide 
diversity of the fields he has to cover, needs only be 
moderate. To keep abreast of developments, it is 
essential that he should find time for the study of 
technical literature, unlike a hard core of engineers in 
this country who take pride in announcing that they 
cannot spare the time to read technical periodicals. As 
DECEMBER, 
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they are beyond the reach of the written word, it is 
obvious that their voluntary seclusion from extraneous 
technical matters of the moment must ultimately militate 
against their own interes:; and against the interests of 
the company they serve. With the introduction of value 
engineering, however, this attitude cannot survive. 
Much benefit will accrue as a result of the vigilance of 
value engineers who, by diplomacy and persuasion, 
work towards the establishment of a more progressive 
outlook throughout the company. 

As mentioned before, there is nothing fundamentally 
new in value engineering if each of its activities is viewed 
in isolation. The novelty is a matter of approach. If 
this is so, one might ask: Why are value engineers 
required at all? Why could not their functions be taken 
over by the various existing departments? Why add 
yet another specialist to the already imposing number of 
specialists employed by industry? In theor these are 
sound observations. In practice, however, the trend 
towards increasing specialization leads to the concentra- 
tion of more and more knowledge into smaller and 
smaller areas, and, individually, the level of general 
engineering knowledge suffers as a consequence. Para- 
doxically, the value engineer could then be regarded as 
a “specialist whose speciality is that he is not specialized”’. 
He is not so much wanted for himself, but for what he 
can do to help others. 

Once management has decided to take the plunge 
and give value engineering a chance, it will naturally 
expect to see almost immediate returns in the form of 
tangible savings. Although the wisdom of this attitude 
is arguable, it is nevertheless understandable. In the 
circumstances, the attention of value engineers will in 
the first place be focused on existing components which 
they suspect to contain a high proportion of unnecessary 


costs. Once a value-engineering programme is reasonably 
well established and cost-consciousness has infiltrated 
into the organization, requests for cost analysis should 


be encouraged from other sources. Since, in all such 
cases, present costs must be assumed to be known, it 
would appear that the scope of value analysis is con- 
fined to the improvement of existing designs, production 
methods, etc. This is certainly the case during the 
initial period of a programme but, when value engineering 
has been able to gain a firm foothold on the basis of 
proved effectiveness, it can be extended to encompass 
projects in the various stages of development. Here, it 
can be of at least equal usefulness, though the results 
achieved may not be so tangible. However, the lower 
is the stage of development of a product, the higher are 
the requirements for competence in value analysis 
techniques, so that, initially at least, emphasis should 
be laid on the elimination of existing unnecessary costs. 

The direct output of value engineering is in the form 
of proposals contained in a concise report, which should 
set present production costs of a component against the 
cost of the value alternative developed. In no circum- 
stances must the value engineer himself be allowed to 
make decisions in regard to the implementation of his 
proposals. Final decision-making must rest with 
management, however large may be the savings envisaged. 
In this respect, it must be clear that only management 
can decide the expediency of accepting a proposal, as the 
likely savings must be offset against such factors (to 
name only a few) as relations with customers and 
reciprocal suppliers, labour problems, and space utili- 
zation in the factory. 

American experience indicates that value engineering 
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is sufficiently flexible to be introduced into large as well 
as into small businesses, irrespective of whether they 
are engaged in large or small production runs. As 
regards the return that can be expected, published figures 
vary. A ratio of 20 to 1 seems to be the average, i.e., 
the savings realized are 20 times the expenditure involved. 
How much reliance can be placed upon this figure we 
are unable to say. However that may be, there can be 


little doubt that the savings that have been achieved are 
still substantial. 

In these days, when we are constantly being reminded 
that Britain must export more and that the European 
Common Market will provide the necessary opportunity 
if our prices are right, can we afford to ignore such a 
promising method of cost reduction in what will 
undoubtedly be a highly competitive market ? 


Automatic Tension Regulator for Cold Rolling Mills 


By V. S. VisOCHANSKI 


From Vestnik Elektropromyshlennosti, Russia, 
No. 10, 1961, 
pp. 38-41, 5 illustrations. 


PROBLEMS in connection with the control of the tension of 
processed materials such as strip and wire are of great 
importance in many applications, but the present article 
is limited to consideration of the operation of automatic 
tension control in cold rolling mills, in which the control 
of tension of strip is usually ensured by a regulator which 
operates as a function of the current or power input in the 
winding-reel motor. This arrangement is, however, 
complicated and, at the same time, does not ensure an 
accurate control of tension, inasmuch as the input power 
of the motor is not only absorbed in producing strip 
tension, but also in covering the losses in the motor and 
transmission. 

For this reason, and notwithstanding the incorpora- 
tion of compensating devices in the control system, strip 
tension tends to differ from specified values, particularly 
in the case of small settings. The regulators used have 
the disadvantage of acting only after a change in tension 
has occurred and cannot foresee or prevent a deviation 
in tension. Consequently, they cannot cope with dis- 
turbances of short duration produced during each revolu- 
tion of the winding reel as a result of its out-of-roundness 
or eccentricity, or as a result of unevenness of strip 
thickness. In fact, investigations have shown that the 
amplitude of variations in tension can often reach 

+10 to +20%, and in some cases can even exceed 
+40°% of the specified value. Similarly, jerking of the 
strip caused by sudden changes in tension can lower its 
quality by magnifying its inequalities in thickness. 

The main difficulty in producing accurate tension 
regulators arises from the fact that strip tension is 
related to the relative speeds of the rolling mill and the 
winding reel. The difference between the normal and the 
limiting elongation of the portion of strip travelling 
between the rolling mill and the winding reel does not 
exceed a few millimetres, whereas the actual rolling speed 
is of the order of tens of metres per second. It is 
apparent, therefore, that even coarse regulators of tension 
must synchronize the mill with the winding reel quite 
accurately. 

To exclude any deviation in tension, it is necessary to 
change the conditions of producing tension, as well as the 
method of controlling it. The dependence on the ratio 
between the speeds of the mill and winding reel must be 
eliminated, and a method of accomplishing this is 
achieved by the tensioning device shown in Fig. 1, in 
which a swinging tensioning roller (1), with an arm 
actuated by a mechanism (2), is located between the 
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rolling mill (3) and a deflecting roller (4). The tensioning 
roller produces a small reserve loop of strip, generating a 
tension that is balanced by the motors of the rolling mill 
and the winding reel (5). Proper selection of the 
mechanical characteristics of the actuating mechanism (2) 
will ensure an identical strip tension for various positions 
of the tensioning roller (1), this being obtained by plotting 
the equivalent tension forces acting in the loop and the 
active component of pressure exercised by the action of 
the roller on the strip at different intermediate positions. 
The slope of the torque curve, as well as the magnitude 
and position of its maximum value, will depend on the 
relative disposition of the rollers and the geometrical 
dimensions of the actuating mechanism. With a small 
loop, the pressure of the roller (1) is small; as the size of 
the loop increases to a certain value, the pressure increases, 
but beyond this value it starts to decrease again. This 
form of mechanical characteristic is exhibited by solenoids 
with a rotary armature, making them suitable for 
application in an actuating mechanism of this type. 

The characteristic of the actuating mechanism in this 
tensioning device produces on the strip a variable 
pressure which acts immediately with any change in 
position of the tensioning roller, ensuring constant strip 
tension. In the case of differences in the speeds of the 
rolling mill and winding reel, only the position of the 
tensioning roller and the size of the loop are affected, but 
the tension itself remains constant 

The speed of the winding-reel motor is automatically 
controlled in relation to changes in the position of the 
tensioning roller, so as to avoid the enitre disappearance 
or excessive formation of the loop as a result of prolonged 
difference in speeds. For this purpose, the rotation of 
the armature of the actuating solenoid is transformed 
into a control voltage by a selsyn, this potential being 
compared with a reference voltage, and the difference 
amplified to act on the voltage and current of the winding- 
reel motor. In this way, a closed-loop control system 
is formed which follows the position of the roller, 
detects the presence of disturbances and, because of the 


Fig. 1. Schematic arrangement of the new automatic tensioning 
evice. 
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loop, has a sufficient time lag to eliminate the differences 
in speeds before they affect tension. In fact the presence 
of only a few centimetres of loop provides sufficient time 
lag to regulate the speed of the winding-reel motor. 

The method of amplification used and stabilization of 
the system are simplified, because its coefficient of 
amplification is proportional to the permitted error of 
travel, i.e., to the size of the loop, instead of to the elastic 
elongation of the strip. The amount of tension is 
controlled by changes of current in the solenoid and can 
be regulated according to any desired law, tension 
settings becoming practically unlimited. During adjust- 
ments, the solenoid is de-energized and the tensioning 
roller is in its lowered position. The solenoid has the 
additional advantage of being small, requires little 
power, and has a torque /inertia ratio many times higher 
than it is in electric motors. 
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Fig. 2. Schematic arrang plete experimental 
installation for coiling aluminium strip. 





To design a suitable solenoid, it is necessary to know 
the maximum torque it has to provide, this being propor- 
tional to the tension and maximum size of the loop. 
When the disposition of the deflecting and tensioning 
rollers, as well as the armature of the solenoid, ensures a 
swing of the tensioning roller through an angle of 
90 deg., the required mechanical characteristic is nearly 
sinusoidal. 

For the purpose of investigating this method of 
automatic tensioning, a special solenoid was designed 
and constructed. This solenoid, which weighed 40 kg, 
had an armature with an active length of 200 mm and a 
diameter of 59 mm, a maximum continuous torque of 7 
kgm, and an input power of 0-65 kW. The solenoid was 
used in the mock-up installation shown schematically in 
Fig. 2. in which M; and M2 are two 5-6-kW. 1000 /2000- 
rpm motors operating alternately for coiling and decoiling 
aluminium strip. These motors are fed by two 60-V 
16-A rotary amplifiers A; and Ae, and by a common 
115-V. 1-S5-kW generator G incorporated into the circuit 
to take full advantage of the speed of the motors. The 
tensioning device was located between the motors. with 
the solenoid mounted at the side of the rollers, although 
it is desirable in an actual rolling mill to mount it below 
the strip. The armature of the solenoid is connected to a 
selsyn S at the side opposite to that of the tensioning 
roller. The speed and direction of motor Mi; are 
controlled by the voltage of the generator G, which is in 
turn excited by the amplifier 4:. Motor Me is syn- 
chronized with motor M;, the automatic speed regulation 
of motor Me being obtained through the action of the 
selsyn S$ in conjunction with amplifier Ae. 

The experimental mechanical characteristics of this 
arrangement are shown in Fig. 3, in which strip tension is 
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plotted as a function of the angle of rotation of the 
solenoid armature for various values of solenoid current. 
From Fig. 3 it will be seen that, with solenoid currents 
between 0-3 and 4 A, the corresponding regulation of 
tension is between about 8 and 330 kg, and the absolute 
error of rotation of the solenoid armature between 30 
and 75 deg. does not exceed 10°%. The degree of rotation 
of the solenoid corresponds to a change of 18 mm in the 
length of the loop. A reduction in the range of tension 
regulation results in a smaller error, i.e., between 1 and 
2%. The dynamic error of the regulator related to the 
energy absorbed by acceleration of the tensioning roller 
and solenoid armature is very small. This can be 
explained by the low inertia of the tensioning device and 
the limited acceleration of the solenoid. For example, 
during acceleration of the winding speed to 19 m/sec in 
8 sec, the armature rotates through less than 30 deg. 
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Fig. 3. Characteristics of the experimental installation, showing 
strip tension as a function of the angle of rotation of the solenoid 
armature for various solenoid currents. 


In operation, the coil of aluminium strip is mounted 
directly on the shaft of one of the motors and is passed 
through the rollers and fixed to the winder on the other 
motor. In the initial position, the solenoid is not 
energized, so that the tensioning roller is in the lowered 
position because of its own weight, the voltage of the 
selsyn being zero. After switching on, the armature of 
the solenoid tends to lift the roller, but rotation of the 
armature results in a voltage increase in the solenoid, 
causing the coiling motor to tension the strip and 
balance the pressure of the tensioning roller The 
tensioning roller rises as the speed of the decoiling motor 
increases, thus building up a reserve of loop. The result 
is a speed increment in the coiling motor, causing the size 
of the loop to decrease, while the speed of the coiling 
motor decreases with increasing coil diameter. 

It should be noted that, when using this equipment 
for winding aluminium foil of 0-05 mm thickness, the 
speed of 19 m/sec attained was higher than that normally 
used for aluminium foil. The conditions of the tests 
were further aggravated by the fact that the solenoid 
operated under a tension of 17 kg, although it was 
designed to develop a thrust of 400 kg. In addition, 
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winding operations were carried out under conditions of 
artificially induced shock loads. However, despite these 
conditions, as well as the high specific tension of 6 
kg/mm? and the repeated winding of the foil at speeds in 
excess of 1000 m/min, no breakage of the foil occurred, 
all jerking movements being damped out by the tension- 
ing roller. 

In conclusion, it is considered that this tensioning 


The Wear Characteristies 


By C. A. BROCKLEY 


From Wear, Netherlands, 
Vol. 4, No. 5, September /October 1961, 
pp. 333-344, 9 illustrations. 


KINEMATIC linkages of various types incorporate bearing 
elements which are subjected to oscillatory motion, the 
crank-and-rocker mechanism, the double-rocker mechan- 
ism, and the roller-transmission chain being well-known 
examples. The oscillating bearing can operate in the 
régime of mixed lubrication and, as a consequence, the 
question of wear is of interest. In some mechanisms, 
wear leads to loss of accuracy, and in extreme cases the 
change in dimension produced by wear can reach a 
stage where the mechanism becomes operationally 
useless. For example, excessive wear of the pins and 
bushes of roller chains can have a pronounced influence 
on the effectiveness of power transmission. 

The oscillating bearing can be classified according to 
the type of load application. The small-end connecting- 
rod bearing typifies the case of oscillatory motion and 
dynamic load application. On the other hand, there are 
examples of unidirectional steady-load application and 
oscillatory motion, and the present paper is concerned 
with the wear characteristics of a bearing of this type. 

Some previous experimental and theoretical studies 
have been concerned with the characteristics of oscillating 
bearings. Thus, Fogg and Jakeman! made an experi- 
mental investigation into the oscillating bearing in 
connection with the boundary friction properties of a 
variety of oils. The experiments in this instance were 
conducted with a hardened steel journal operating in a 
hardened steel bush provided with helical grooves. It 
was considered that the grooves assisted in reducing 
possible hydrodynamic effects, thus giving the boundary- 
lubrication characteristics required for the experiments. 
In this work it was observed that friction had a maximum 
value at the start of oscillation, and a minimum value 
at mid-oscillation, at a time corresponding to maximum 
sliding velocity. In explanation of this behaviour it was 
postulated that isolated, microscopic hydrodynamic 
“wedges” existed and that these hydrodynamic effects 
tended to increase as the velocity increased, thereby 
reducing friction. Fogg and Jakeman concluded that 
mixed-lubrication conditions prevailed throughout their 
work. 

More recently, Glaeser and Allen? reported experi- 
mental results for grooved, grease-lubricated bearings 
subjected to an oscillatory motion of +45 deg. amplitude 
at a frequency of 12 cpm. In these studies it was noted 
that steady load gave the friction characteristic observed 
by Fogg and Jakeman. Load reversal produced a 
similar friction curve, but the drop in friction at mid- 
oscillation was less pronounced. 
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system constitutes a complete solution to the problem of 
automatic tension controi and has the advantage that the 
design of the tensioning mechanism and of the electrical 
control circuits is simple and reliable. Furthermore, 
its field of application is not limited exclusively to cold 
rolling mills, as it can also be used successfully in other 
applications, including the processing of wire, ribbon, 
paper, and textiles. 


of Oscillating Bearings 


Summarizing previous work in this field, it can be 
concluded that mixed-lubrication conditions appear to 
predominate in the case of unidirectionally loaded bear- 
ings and that full hydrodynamic lubrication is difficult to 
achieve. A comparatively small amount of work has 
been concerned with the wear characteristics of oscillating 
bearings. 

In the present work, ungrooved hardened steel 
bushes were used in conjunction with hardened steel 
pins in order to study the influence of hardness, sliding 
velocity, clearance, and surface finish on the wear 
characteristics of the bearing Friction and _ load- 
capacity tests were also conducted 


Experimental Apparatus 


Wear research results are critically sensitive to experi- 
mental environment® and, as a consequence, some 
considerable attention must be given to the design and 
construction of suitable apparatus. The salient details 
of a typical test station in the apparatus developed are 
illustrated in Fig. 1. The nut, rod, and spring assembly 
(a) was used to load the bottom test-bearing assembly, 
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which consisted of two outer bushes (4) and a single 
inner bush (c) with the three bushes operating on a single 
pin (d). The two outer bushes were loaded in opposition 
to the centre bush, thus giving a compact system subject 
to minimum pin deflection. The magnitude of the load 
was assessed by measurement of the spring deflection, 
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the use of identical outer test bushes giving a valuable 
check on experimental wear results. The complete 
test-station assembly was supported by outboard bearings 
(e), and a linkage system (f) was used to oscillate the test 
pin. The complete machine consisted of six identical 
test stations of this type. A constant-speed motor, 
vee-belt, and gear system gave a frequency of oscillation 
of 8-4 cps. By adjustment of linkage ratios, the angle of 
oscillation could be varied in the range of 0 to 32-5 deg. 

The steel bushes had a bore of } in. and were respec- 
tively 4 in. and 14 in. long. These dimensions corres- 
ponded to length/diameter ratios of 2-0 and 0-66. 
Central oil holes provided access for gravity-fed lubricant 
to the unloaded side of the bushes. 

The pins and bushings were manufactured from steel 
whose chemical composition was: 0°20°, C 1:75% Ni, 
0:30°% Cr, 038° Mo, 0:19°% Si, 016° Mn, and 
0-014°%% P. The nickel content of the steel reduced the 
possibility of non-uniformity in heat treatment and 
assisted in minimizing surface-cracking defects during 
grinding. After rough machining, the specimens were 
carburized at 900°C and air-cooled: subsequently, they 
were reheated to 850°C, and oil-quenched. A hardness 
reduction was obtained for certain specimens by temper- 
ing. Finally, all specimens were precision-ground to final 
dimensions. 


Test Results 
Early in the research programme, the lubrication 
regime in which the bearings were operating was 
established by means of friction measurements, 14-in. 
long bushes being used for the tests. A modified test 
station, which had the outer bushes replaced by ball 
bearings, was used for this study. Friction torque was 
measured and the bearing temperature was determined 
by means of a thermocouple located near the working 
surfaces. 
Fig. 2 shows a typical graph of coefficient of friction 
f plotted against Sommerfeld number A, defined as 
{ D \* 2 U 
\ 2 j P 
where wu is the absolute viscosity, U is the maximum 
sliding velocity, P is the load per unit area, C is the 
diametral clearance, and D is the nominal bearing 
diameter. 
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Fig. 2. Coefficient of friction plotted against Sommerfeld 
number for an oscillating bearing operating with a maximum 
sliding velocity of 468 ips and a clearance of 00015 in. 
At low A-values, a high coefficient of friction is 
apparent, but at large A-values the curve tends to a 
1961 
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minimum friction value of 0-17. The curve suggests that 
mixed lubrication tends to persist to high A-values 
without the distinctive rise in friction which occurs in 
full hydrodynamic lubrication. However, A-values 
larger than those investigated may show the rise in 
friction associated with hydrodynamic action. 

A direct-measurement technique utilizing a Watts 
‘“‘Microptic” measuring machine was evolved for the 
assessment of wear. Wear measurements were made at 
regular angular intervals around the circumferences of 
the pins and bushings at axial positions corresponding 
to the centre of the pin-and-bush combinations in each 
case. The following results (with the exception of those 
referring to wear distribution) are reported in terms of 
mean values, inasmuch as the wear readings at discrete 
angular positions around the circumferences of the 
specimens were averaged. In this way, sole dependence 
was not given to a single reading, and each of the mean 
wear figures reported represents the average of some 
sixty individual results. 
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Fig.3. Mean wear plotted against angular position. 

Typical wear-distribution curves are shown in Fig. 3, 
from which it will be noted that pin wear was low 
compared with bush wear. During the oscillation, a 
given point on a moving pin was subjected to variable 
pressure, whereas an equivalent point on the stationary 
bush was under constant pressure, tending to promote 
high bush wear. The curves also demonstrate the 
establishment of “‘local conformity” by the wear process. 
As wear progresses, local contact conditions are improved 
and the load is distributed over a larger area. 

It was also found that initial wear was accomplished 
fairly rapidly, and all the results reported later represent 
conditions at the end of 450,000 cycles, which was well 
within the secondary stage of wear. 

The ultimate load capacity of an oscillating bearing is 
critical in applications where loads are extrerne and 
lubrication is defective. Ultimate load capacity or 
seizure can be classified as an extreme case of the surface 
damage associated with wear. 

Cleanliness of mating surfaces is a contributing 
factor in seizure; if a protective film of oil, boundary 
lubricant, or oxide layer is maintained, then intimate 
metal-to-metal contact is prevented. However, under 
extreme conditions of load, these protective layers can 
be destroyed, thus leaving the surfaces open to excessive 
local welding. 

Bowden and Tabor* have shown that high hardness 
will produce a great temperature rise and that surfaces of 
dissimilar hardness will have a local temperature rise 
governed by the surface of lower hardness. In the 
process of seizure, however, it would appear that other 
variables, such as surface finish, clearance, and the 
viscosity of the lubricant, must also be taken into 
account. Surface finish has some influence on the 
maintenance of full hydrodynamic lubrication®, and it is 
logical to suppose that microscopic surface geometry 
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will affect the load capacity in the region of mixed 
lubrication. 

To investigate the influence of hardness and surface 
finish on seizure, load-capacity tests were conducted at a 
maximum sliding velocity of 5-36 ips, corresponding to 
an angle of oscillation of 32-5 deg. The test frame was 
provided with high load-capacity bronze bushes in the 
outer forks, and the inner 14-in. long bushes were the 
test specimens, the clearance in all cases being 0-001 in. 
Bulk bearing temperatures were obtained by embedding 
a thermocouple ;; in. below the bush surface. In all 
experiments, a 30-min no-load running period preceded 
the seizure test to ensure initial steady-state conditions 
Following this initial period, equal increments of load 
were applied in equal increments of time. 

The test results in Figs. 4 and 5 are plots of the 
“load number” (the inverse of the Sommerfeld number) 
in terms of time. Fig. 4 refers to an assembly in which 
the pin was softer than the bush, the average difference in 
Vickers pyramid hardness being about 420. Curve (a) 
was obtained with a centre-line average surface finish of 
22 micro-inches, and curve (b) with a surface finish of 
14 vin. Fig. 5, on the other hand, appiies to the case 
where the pin was harder than the bush, the average 
hardness difference being about 15. In this illustration, 
curve (a) was obtained with a surface finish of 25 win., 
and curve (4) with 15 win. 

A comparison between Figs. 4 and 5 shows that 
seizure resistance increases with an increase in the 
hardness difference between pin and bush. In Fig. 4, 
the failures consisted of a series of small local seizures 
distributed over the surface, while in Fig. 5 failures were 
characterized by a single local seizure which penetrated 
into the substructure of the surface. It is suggested that 
the higher load capacity of the softer pins is attributable 
to the formation of relatively weak surface junctions 
which failed at the pin surface without an excessive local 
temperature rise. In the case of small hardness differences 
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Fig. 4. Load-capacity tests with the pin softer than the bush, 
the asterisks denoting seizure. 
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between pin and bush, strong junctions were formed 
which tended to promote high temperatures. In general, 
it can be concluded that unequal hardness conditions are 
to be preferred, since such conditions are conducive to 
high load capacity coupled with relatively mild surface 
damage at final seizure. 

The influence of surface finish is also evident from 
Figs. 4 and 5, since in all cases the smoother initial 
surface finish resulted in improved load capacity. All 
the load-capacity curves exhibit an interesting charac- 
teristic—first a slow and uniform increase, and then a 
sharp rise of short duration followed by another slow 
increase to the seizure point. It is thought that this rise 
signifies a minor seizure which stabilized for a period 
before final failure. 

There is general agreement in the literature concerning 
the role of hardness in relation to the wear of metals, 
and it can be concluded that high hardness imparts good 
wear resistance. As a consequence, it is to be expected 
that surface damage (wear or metal transfer) will vary 
more or less directly as hardness. In the case of a steel 
surface, hardness is related to its metallurgical structure, 
and these two factors must be assessed together. 

Typical experimental results of the wear resist- 
ance of steel surfaces in relation to their hardness 
and metallurgical condition are given in Fig. 6, in 
which mean total wear is plotted against the difference 
in hardness, expressed in VPH, between pin and bush. 
The condition of equal hardness resulted in minimum 
wear, although the increase in wear with increasing 
hardness difference is small until a differential value of 
200 is reached, whereupon the curve tends to rise some- 
what more rapidly. A metallurgical examination of 
pin-edge structures demonstrated that the hardest pins 
possessed a martensitic structure with some evidence of 
grain-boundary carbide. In the lower hardness ranges, 
the grain-boundary carbide was considerably more 
pronounced. These structures were considered to be 
normal for the type of steel used. 

While load-capacity experiments indicate that a 
hardness difference is desirable, hardness results suggest 
that a great hardness difference is not acceptable, since it 
produces a comparatively great increase in wear. 

Clearance is related to hydrodynamic action, rate of 
lubricant supply, and contact conditions between pin 
and bush. Obviously, an adequate oil supply is necessary 
for the maintenance of uniform mixed-lubrication 
conditions and for removing abrasive wear debris from 
between the surfaces. According to Shaw and Macks®, 
the rate of lubricant flow Q in the case of a central oil 
hole is given by 

3 5 

Q “Po (1 4 1-5y2) tan 

3u : 
where c is the radial clearance, p, is the supply pressure, 
u is the absolute viscosity, 4 is the eccentricity ratio, and 
r and L are respectively the nominal bearing radius and 
length. In this equation, clearance emerges as an 
important variable since it appears to the third power. 

Under conditions of mixed lubrication, contact 
occurs at isolated surface asperities in a zone of contact 
determined by the bulk deformation of the surface 
material. In many internal-contact design calculations, 
the projected area is used to predict average bearing 
pressures. This procedure is open to certain objections, 
since no recognition is given to the possible effects of 
clearance. The Hertz equations can give some guidance 
in predicting initial local contact conditions for relatively 
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Fig. 6. Mean wear as a function of the difference between the 
Vickers pyramid hardness between the pin and the bush. 


close-fitting bearing elements. Normally, these equations 
are limited to small areas of contact, but their use in this 
case provides a somewhat more realistic assessment of 
initial contact conditions than the projected-area calcula- 
tions. After initial wear has established some measure of 
bearing conformity and a relatively large area of contact 
exists, the Hertz equations become less reliable and the 
projected-area criterion is more accurate. 

The modified Hertz equation for width of contact A is 


h — 2-15 W D* 
LEC 


where W is the load, L is the bearing length, D is the 
nominal bearing diameter C is the diametral clearance, 
and E is the modulus of elasticity. Hence, 6 varies 
inversely as the square root of C and, at small values of C, 
the contact width becomes large. 

Experimental work was conducted to determine the 
change in wear produced by variation in clearance, with 
oil consumption being measured. In these experiments, 
some of the clearances were large to make a complete 
study of wear relationships. Consistent results were 
obtained, and the results from one typical test are given 
in Figs. 7 and 8, conditions in this case being a length 
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Mean wear as a function of diametral clearance. 
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Fig. 8. Oil consumption as a function of diametral clearance, 
curve (oc) referring to experimental values and curve (b) to 
calculated values. 
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diameter ratio of 0-66; a maximum sliding velocity of 
5-36 ips; a bearing load of 600 psi; an average hardness of 
pin and bush of 810 VPH (20 kg); and a centre-line 
average surface finish of 13 in. 

Fig. 7 illustrates the wear /clearance relationship, and 
Fig. 8 shows the actual oil consumption compared with a 
plot obtained from the oil-flow equation. It is evident 
from the wear results that an optimum clearance condition 
exists at C = 0-002 in. At a clearance of less than 
0-002 in., it can be postulated that the reduced clearance 
prohibited an adequate supply of lubricant, so that wear 
tended to increase. Ata diametral clearance of more than 
0-002 in., the oil supply was adequate, but the contact 
conditions were excessive (see modified Hertz equation), 
thus giving increased wear. With reference to oil supply, 
the results suggest that the central-oil-hole equation 
underestimates oil flow. It can thus be concluded that an 
optimum clearance for minimum wear exists for the 
oscillating bearing, and that a balance must be achieved 
between lubricant supply and contact factors. 

As regards the relationship between initial surface 
finish of the bearing and wear, it was found that, under 
otherwise equal conditions, smooth surfaces obtained by 
lapping resulted in increased wear as compared with 
rough finishes obtained by grinding. 

A detailed account of the surface-finish results is 
beyond the scope of the present paper and will be 
reported later as part of a general study of surface finish 
in relation to wear. It is interesting to note, however, 
that good wear resistance apparently requires a rough 
finish, whereas the seizure results indicated that a smooth 
finish gives the best results 
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Fig. 9. Mean wear as a function of maximum sliding velocity. 
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With regard to the relationship between wear and 
maximum sliding velocity, the typical test results depicted 
in Fig. 9 indicate that low sliding velocities resulted in 
great wear, and that wear diminished to a constant value 
as the sliding velocity was increased. A similarity thus 
exists between these results and the friction results given 
in Fig. 2. It is suggested that microscopic hydro- 
dynamic effects also explain the wear behaviour under 
conditions of velocity variation. 
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Anomalous Cathode Erosion with Arcs of Millisecond 
Range during Spark-Machining 
By J. M. FELDMAN and E. M. WILLIAMS 


In this paper, the third of a series 


concerned with the electrode erosion phenomena accompanying 


low-voltage discharges in liquid dielectrics, data are given of the results of investigations into the 


significant phenomena occurring during spark-machining. 


As distinct from the pulse durations in the 


microsecond range used for machining sintered carbides and high-temperature alloys, consideration is 
mainly given to the relevant erosion phenomena for transient arcs in the millisecond range, as used for 
machining tool steels and soft and easily machinable materials such as brass 


From Power Apparatus and Systems (A.1.E.E.), U.S.A., 
No. 55, August 1961, 
pp. 523-528, 5 illustrations 


THe fundamental phenomenon employed in spark- 
machining is the electrode erosion accompanying an 
electrical discharge. Considerable investigations have 
been made in connection with the effects of discharge 
duration, electrode polarity, pulse-current amplitude, the 
use of liquid or gaseous dielectrics, discharge repetition 
rate, etc. on the speed, accuracy, and surface finish 
attained in machining. However, these investigations 
have generally been concerned with the phenomena 
accompanying very short discharges, because such 
discharges are known to be effective in the machining of 
sintered carbides and high-temperature alloys. For such 
machining it has been shown that most favourable 
results are obtained when the discharge polarity is such 
that the workpiece is positive and the tool electrode 
negative, when the discharge current is as nearly uni- 
directional as possible, when the pulse durations are in 
the microsecond range, and when the relation between 
pulse duration and repetition rate is such that the duty 
cycle is low. 

Major changes have recently taken place in the fields 
of application of spark machines, new applications being 
widely concerned with the machining of tool steels and 
even of soft, easily machinable materials. A number of 
machine tools have appeared in which the power supplies 
deliver high-duty-cycle, millisecond pulses of somewhat 
lower current but higher average power than machines 
employed with carbides. Moreover, in some of these 
units, the discharge polarity is often such that the tool 
electrode is positive, while the workpieces are negative 
In view of the apparent success of these machines, it 
seemed desirable to study experimentally the relevant 
basic erosion phenomena for transient arcs in the 
millisecond range. Because the favourable results 
obtained with a reverse polarity discharge appeared to be 
completely anomalous in view of earlier studies, par- 
ticular emphasis was placed on cathode phenomena. 

Measurements of electrode erosion accompanying arc 
discharges of the duration and magnitude employed in 
spark-machining are usually conducted in one of two 
ways, i.e., (1) after a single discharge, the crater areas and 
depths can be measured optically and the eroded volume 
computed, or (2) after a series of discharges, the erosion 
can be determined by loss of weight measurements. 
However, in the case of long-duration discharges, and 
especially for cathode craters, optical measurements are 
too inaccurate to be practical because of the highly 
irregular form of the electrode craters. After examining 
various alternatives, the authors decided to employ 
sequential pulses separated from one another by several 
hundred pulse durations. A pulse generator was 
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designed to deliver “rectangular” pulses of current with 
durations from 0-1 to 11 milliseconds and currents in the 
range of 10 to 200 A. Arc current and arc-voltage drop 
were monitored with a cathode-ray oscilloscope. 

The electrode materials used in these tests were 
carbon, copper, tungsten, molybdenum, brass, and iron, 
and were selected so that the effects of single parameters 
(thermal properties, atomic mass, melting points, etc.) 
could be examined. Some such procedure is essential in 
order to reach well-defined conclusions from the mass of 
apparently unrelated data that otherwise results from 
tests with many independent variables 

The first experimental problem was concerned with 
the reported anomalous cathode erosion itself. Any 
favourable operation of electric-spark machine tools 
with negative workpiece polarity implies that, in some 
circumstances, cathode erosion exceeds anode erosion. 
It was originally suggested that, although anode erosion 
exceeds cathode erosion for discharges in the micro- 
second range, there would be an “‘erosion-ratio™ reversal 
for discharges in the millisecond range. Experimental 
results indeed show that, with a steel cathode and a brass 
anode, for instance, the weight loss in the cathode greatly 
exceeds that in the anode; however, the ratio of eroded 
steel to eroded brass is even greater when the steel elec- 
trode serves as the anode and the brass electrode as the 
cathode. Moreover, the amount of steel removed in a 
single discharge is greater with the steel serving as an 
anode. 


TaBLe I: Erosion OF Steet AND Brass ELectropes per 1000 Arcs 


——— - = 


Erosion [mgm/1000 arcs] 


t Arc 

urren Duration 

[A] [msec] Steel Brass Steel Brass 
Anode Cathode Cathode Anode 


80 12 9 5-5 


1450 75 12-1 


66* 
No dats 170 


* Not well established 


The results of comparative tests of the erosion of 
steel and brass electrodes per 1000 arcs are given in 
Table I for currents of 85 and 200 A and arc durations of 
1 and 10 milliseconds. These results suggest that, with a 
steel workpiece and a brass tool, the most rapid spark- 
machining will take place with what has come to be known 
as “conventional” polarity, i.e., a positive workpiece and 
a negative tool. Since it has evidently been more 
satisfactory to operate with a reverse polarity, there must 
be some significant effects not disclosed by the data in 
Fable I. Since tool materials other than brass are 
frequently employed (copper and carbon, for instance), 
similar tests were conducted with a wide variety of 
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materials. With low-melting-point anode materials, 
such as zinc, lead, and magnesium, there was no steel- 
cathode erosion whatever. With relatively refractory 
materials, results of the same form as those in Table I were 
obtained, with, however, erosion of the steel cathode 
generally increasing with decreasing atomic weight of the 
anode. 

The superiority of the operation with reversed polarity 
appears to lie not in a more favourable erosion ratio, 
but rather in the dynamics of the discharge gap. This 
was disclosed by oscillographic traces for a discharge 
gap with a steel anode and a brass cathode, and for a 
discharge gap with a steel cathode and a brass anode. 
In the former case, the discharge-voltage drop was 
erratic and often characterized by frequent short-circuits. 
In the latter case, the discharge was uninterrupted. 

The electrical characteristics of the discharge gap are 
important because periods of short-circuiting presumably 
correspond to an absence of machining action, wasted 
energy, etc., and the discharge-gap voltage is commonly 
used as the information input, or part of the information 
input, to the servomechanism which automatically 
controls tool position. 

The factors which cause the erratic discharge charac- 
teristics mentioned in the case of a discharge gap with a 
steel cathode and a brass anode are unknown. An 
important factor, however, is thought to be the “up- 
heaval”’ of electrode material to form short circuits, the 
surface scratches on one electrode being imprinted on the 
upheaved material of the other. These effects may be 
avoided by the use of higher prespark-over voltage, which 
permits larger electrode spacings. Such spacings, how- 
ever, may be undesirable because of poorer machining 
tolerances, lower electrical energy efficiency, and 
reduced erosion. It has been shown that, as the spacing 
increases beyond the very small values of 0-0005 to 
0-005 in. employed in typical tools, the volume of 
material removed rapidly decreases. 

Although these data account for the advantages of 
employing anomalous polarity for the machining of steel 
workpieces, they provide no explanation for the erosion 
effects accompanying this polarity. These erosion effects 
become very puzzling when it is realized that, for cathode 
materials other than iron or a ferrous alloy, with 
melting points higher than 1000°C, such as copper, 
molybdenum, and tungsten, cathode erosion drops so 
low as to be very nearly immeasurable by the weight-loss 
method. Incidentally, the erosion effects are independent 
of whether the cathode material is ferromagnetic or not 
This point was studied because a differential effect 
exists in anodes, at least for discharges in the microsecond 
range. 

As a result of the interesting anomaly of high cathode 
erosion associated with ferrous materials alone, some 
further investigation was made of the quantitative 
details of steel-cathode erosion and of possible under- 
lying physical phenomena. Typical data of the erosion of 
steel cathodes in terms of the cathode weight loss AW as 
a function of arc-discharge duration ¢ for various 
anode materials, using a current of 85 A and kerosene as 
the dielectric, are given in Fig. 1. The data correspond 
to a functional behaviour in which erosion increases 
exponentially with time up to a rather sharply defined 
knee, or to expressions of the form 


AW Aeat : te (1) 


where AW is the cathode-weight loss [mgm per 1000 
arcs], A and @ are constants depending on the anode 
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material, discharge current, and dielectric composition, 
and the arc-discharge duration f te, where f- is the 
critical arc duration at which the knee appears. 

In seeking a physical explanation of the anomalous 
cathode-erosion phenomenon in ferrous alloys, previous 
scientific studies are of little direct assistance. It seems 
clear that, immediately after spark-over, there are very 
high current densities and that thereafter the current 
densities decay. The mechanisms accounting for 
electron emission and the predominant factors in 
electrode erosion may well change as time passes; 
indeed, the existence of a knee in curves such as those in 
Fig. | is highly suggestive of shifts in significant physical 
effects. Moreover, comparisons of observations of 
electrode erosion for currents of, at most, a few hundred 
amperes and of those at tens of thousands of amperes, 
suggest that magnitudes of total current, as well as 
current density, may be correlated with significant 
physical effects. Whatever may be the mechanism of 
material removal at the cathode, it must be closely 
related to the physical conditions in the discharge at and 
adjacent to its cathode terminus, since the electrical 
conditions, in particular the resistive power loss, within 
the cathode itself are insufficient to account for the 
material removal. The physical conditions in the 
discharge adjacent to the cathode are unknown, but 
significant hypotheses result from their relationship to 
electron emission. 

1000 


1 Se 


4 6 8 p 

ARC-DISCHARGE DURATION ¢ [msec] 
Fig. 1. Weight loss \W of a steel cathode as a function of arc- 
discharge duration t, using a spacing of about 0.001 in., a current 
of 85 A, a kerosene dielectric, and anodes of (1) carbon, (2) 

copper, (3) molybdenum, (4) tungsten, and (5) brass. 

Explanation of the extremely high emission current 
densities observed at the cathode surface has been 
difficult, especially since these current densities are 
established in the course of the first few nanoseconds 
while the cathode is still cold. Several important 
theories have been propounded by Lee! (field emission 
from a hot cathode), by Von Engel and Robson? (a field- 
assisted process at a hot cathode), and by Cassie® (a 
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lowering of work function because of a pinch-effect 
induced charge depletion). Of these, only the theory of 
Cassie accounts fo: the rapidity of establishment of high 
current-density emission in the absence of temperature 
rise. 

If it is assumed that initial cathode emission takes place 
as suggested by Cassie, and that the mechanism proposed 
by Von Engel comes into play as soon as the cathode 
material develops an appreciable vapour pressure, it 
seems reasonable to assume for the charge under 
discussion in this paper a model in which the discharge 
column comprises a neutral piasma extending from the 
anode to a region very close to the cathode, with most of 
the discharge voltage developed across the region 
immediately adjacent to the cathode. It is further 
assumed that the cathode fall initially occurs within 
about one ion mean free path of the cathode. 

According to this model, ions bombard the cathode 
surface and the ion energies are between 10 and 20 
eV—a very large energy in terms of thermal energies. 
At the site of the ion-cathode collision a local dis- 
turbance is created which can best be described by using 
the quantum concept of a phonon. The energy and 
momentum of this phonon have the proper values to 
satisfy the requirements for conservation of momentum 
in the ion-cathode collision, the energy being of the order 
of 5 or 10 eV. 

The availability of this relatively large energy in one 
small packet suggests that a surface atom might absorb 
the energy and escape. The necessary condition for such 
a process is that the phonon energy should exceed the 
binding energy of a surface atom. The process of ion 
ejection of surface atoms is usually called sputtering. In 
general, sputtering studies’ deal with ion energies many 
times the surface-atom binding energy. However, in 


the energy range considered in this study, the physical 
circumstances are quite similar to those involved in the 
photoelectric emission of electrons, an analogy which 
suggests the possibility that phonon absorption would be 
most likely if the phonon energy were slightly above the 
binding energy of the surface atom, i.e., a condition of 


resonant absorption. 
different parameters zffecting the phonon energy, it 
would take a most fértuitous set of circumstances to 
allow such a resondnt phenomenon to take place 
Important parameters include the cathode-fall energy, 
the ion mass, and the crystal structure of the cathode. 

Proof that resonant sputtering is responsible for the 

anomalous cathode erosion is lacking, but there is some 
experimental confirmation®, which can be summarized as 
follows: 

(1) Only iron-bearing materials are affected, and no 
other property, except the predominance of iron, 
appears to be significant. This is related to 
sputtering in that both the energy of the collision- 
created phonon and the binding energy of the ion 
are characteristics of the crystal. 

The observed exponential growth of erosion 
would result because material already removed 
would be captured in the discharge, ionized, and 
directed back at the surface. 

In a sputtering mechanism, the erosion should be 
rather sensitive to the mass of the bombarding 
ions. Although many ions are of cathode 
origin, other ions are derived from the anode and 
the dielectric; in fact, initially all ions are from 
the dielectric. As the anode material is vaporized 
and ionized in the discharge column, “anode” 


Considering the number of 


atoms displace the dielectric atoms. lonized 
anode atoms, in turn, will be partially displaced 
by the cathode atoms as more and more of 
these are sputtered into the discharge column 

Examination of the relationship of iron-cathode 
erosion to anode atomic weight has revealed that the values 
of A and a in eq. (1) are both functions of the anode 
atomic weight, A decreasing with increasing atomic mass 
from carbon to molybdenum and then increasing again 
slightly for tungsten, while @ increases with increasing 
atomic weight from carbon to molybdenum and then 
decreases again for tungsten. 

In the present model, the cold cathode is bombarded 
by ions from the dielectric and the anode. If either or 
both of these ions produce phonons whose energy lies 
within the narrow resonant absorption peak, a large 
number of atoms can be sputtered. Thus, the initial 
value from which the exponential growth begins is 
determined by the anode and dielectric atoms. As the 
cathode atoms become the major source of ions, the 
erosion rate would be determined by two factors, i.e., the 
sputtering efficiency of the cathode ions, which is 
independent of the rest of the parameters of the system, 
and the sputtering efficiency of the anode atoms on the 
hot cathode. This latter number should differ from the 
efficiency on a cold cathode since the hot cathode atoms 
have less average binding energy. Thus, an ion whose 
mass was perfect for resonant sputtering on a cold 
cathode would become much less efficient as the cathode 
warmed up. The partial pressure of anode atoms is still 
a significant portion of the pressure in the discharge 
column, so that their relative efficiency for sputtering hot 
cathode material will partially determine the rate of 
exponential growth of cathode erosion. The rule with 
iron cathodes seems to be that light atoms (with an 
atomic weight of about 12) are efficient sputtering agents 
for cold iron, while heavy atoms (atomic weight 100) are 
efficient sputtering agents for hot iron 

In terms of eq. (1), this model predicts that the 
dielectric and the anode will determine the value of 4, 
and that the anode (and the cathode, which is not really a 
variable) will determine the value of a. To test this 
hypothesis, the normal dielectric, kerosene, was replaced 
by the more carbonaceous dielectric fluid, alpha- 
methylnaphthalene. It was reasoned a priori that the 
increase in the number of carbon atoms from the dielectric 
would increase the value of A but leave that of a relatively 
unchanged. 

The test was run with brass anodes and the standard 
tool-steel cathodes used with all the other anode tests 
The results were almost precisely as predicted, the value 
of A being more than doubled, while that of a increased 


(Concluded on page 88) 
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Tests on Cross-Flow Heat Exchangers with Tubes 
of Different Shapes 


(Concluded from November issue ) 


Test Results 


In addition to measurements, photographs of flow 
patterns were taken. For this purpose, the air flow was 
replaced by a flow of water, with aluminium powder 
spread over its surface, the water being circulated in a 
closed circuit 

These photographs showed that the circular-tube 
heat exchangers Nos. | and 2, with their longitudinally 
staggered rows of tubes had flow patterns consisting of 
paraliel streams between the lines formed by the con- 
secutive tubes, without transverse deflection of the flow 
paths. These exchangers are therefore equivalent as 
regards flow pattern to an arrangement with non-staggered 
tubes. As previously stated, the size of the vortex region 
is limited by the tube spacing. With close spacings, the 
vortex becomes weaker; with very small spacings, 
stagnation zones are formed, in which the heat transfer is 
very poor. Consequently, in order to avoid a deteriora- 
tion in heat-exchanger performance, the tube spacing 
should not be less than a critical minimum value. 

Heat exchanger No. 3, with its rows of circular tubes 
staggered in the transverse direction (Fig. 4), gave flow 
patterns showing periodic deflections of the flow paths 
and mixing of the fluid transverse to the direction of flow 
Heat exchanger No. 4, with its arrangement of smooth 
profiled tubes (Fig. 8), showed laminar flow patterns 
with well-defined separate channels and periodic changes 
of direction. Heat exchanger No. 8, with its arrangement 
of rows of finned tubes alternating with rows of circular 
tubes (Fig. 10), produced flow patterns with parallel 
paths of fluid, bounded on both sides by regions with 
intense vortex formation. 

Heat exchanger No. 27, with its arrangement of oval 
tubes having their minor axis in the direction of flow 
(Fig. lla) showed marked deflections of the flow paths 
and intensive vortices everywhere in the flow. By 
contrast, heat exchangers Nos. 28, 30 and 31, with oval 
tubes presenting their major axis to the flow (Fig. 11b), 
had a flow pattern practically free from vortices (except 
after the last row), and almost the entire surface of the 
tubes was in contact with the flow. 


TaBLe II: NUMERICAL VALUES OF CONSTANTS C AND mm 
i 


Exchanger 


No. 


All the test results now presented are expressed in 


terms of coefficients of specific resistance y (eq. (7)) or of 


Nusselt numbers as functions of Reynolds numbers. It 
should be borne in mind that yw does not include terms 
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By H. BRAUER 


From Mitteilungen der Vereinigung de 
Grosskesselbesitzer (VGB), Germany, 
No. 73, August 1961, 
pp. 260-276, 30 illustrations. 


associated with the geometrical arrangement of the tubes, 
so that the values obtained are valid only for the relative 
longitudinal and transverse spacings s,/d) and s7r/d 
given in Table I. The w-values, however, are of consider- 
able importance, since they give the results in a form 
which is applicable to any flow media 

Heat transfer can be expressed in terms of the 
relation. 


Nu/Pri CRe” (8) 


where C and m are constants determined from the test 
results. For air, Pr = 0-71. Numerical values of the 
constants C and m for all the heat exchangers investigated 
are given in Table III 


8 104 


REYNOLDS NUMBEF 


Fig. 14. Resistance coefficient WY as a function of Reynolds 
number Re for heat exchangers Nos. 1, 2, and 3, compared with 
a single isolated tube (a). 


REYNOLLI 
Fig. 15. Heat-transfer function Nu/Pr' as a function of Reynolds 
number Re for heat exchangers Nos. 1, 2, and 3, compared with 
a single isolated tube (ca). 

The results obtained as regards heat transfer apply 
only to the particular values of s;/d, and s7r/d, of the 
tube arrangements. Figs. 14 and 15 show respectively 
the resistance coefficient y and the heat-transfer function 
Nu/Pri for circular-tube heat exchangers as functions of 
Reynolds numbers ranging from 2000 to 200,000, with 
air-flow velocities from about 1:2 to 60 m/sec in the 
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narrowest cross-sections between the tubes. The results 
in Fig. 14 were obtained partially with isothermal flow 
and partially with non-isothermal flow, no differences in 
the values of resistance coefficient y being observed 
under these conditions. The w-values for a single tube 
(curve (a) in Fig. 14) are higher than the corresponding 
values for tube banks, because with banks of tubes the 
boundary-layer flow along the tube wall changes to a 
turbulent condition at a much earlier stage, and this 
restricts the size of the vortex region causing high energy 
losses. At very low values of Reynolds number, and at 
a Reynolds number of about 400,000 (when the change 
to fully turbulent condition takes place), the y-values for 
tube banks should be approximately equal to those of a 
single tube. However, these extreme regions were 
outside the range investigated. The smoother trend of 
the w-curves for the tube banks is due mainly to the 
vortex regions between consecutive tubes, resulting in a 
higher degree of turbulence of the main flow. 

The highest resistance coefficients y were obtained 
with heat exchanger No. 1, which has values of 
longitudinal spacing s;, about twice as great as those of 
heat exchanger No. 2. This confirms the fact that y 
increases when the magnitude of the vortex region is 
increased. Heat exchanger No. 3, with its optimum 
spacings, gave the lowest w-values. In all cases, good 
agreement was obtained with the results previously 
published by Grimison?. 

The results of heat-transfer function Nu/Pr* as a 
function of Reynolds number Re for heat exchangers 
Nos. 1, 2, and 3, plotted in a log-log diagram, as shown in 
Fig. 15, have a scatter of less than ~ 3°, and are com- 
pared with curve (a) for a single tube, which is based on 
results previously obtained by Hilpert®. Curve (a) gives a 
Reynolds-number exponent m of 0-615 up to Re = 40,000, 
and 0°805 from 40,000 to 400,000. This increase in m 
at very high Reynolds numbers can also be expected for 
banks of tubes, but up to Re = 200,000 the linear repre- 
sentation gives ample accuracy in practice. Again, the 
difference between Nusselt numbers for the three heat 
exchangers can be attributed to the behaviour of boundary 
layers and the degree of turbulence. 

It should be noted that heat exchanger No. | gave 
the best heat transfer and also the highest flow resistance, 
owing to its greater longitudinal spacing. Good heat 
transfer and low flow resistance were obtained with heat 
exchanger No. 3, mainly because of its favourable 
transverse spacing s7r/d»o, with periodic deflections of the 
flow. Generally, however, the improvement in heat 
transfer obtained with a staggered arrangement, in 
comparison with an in-line arrangement of the rows of 
tubes, is relatively small 

The heat exchangers with profiled tubes had a lower 
flow resistance than those with circular tubes, par- 
ticularly at high Reynolds numbers, as indicated in 
Fig. 16, in which the curves show a similar trend for all 
the tubes shapes, though they reach different asymptotic 
values for different tube shapes and tube arrangements 
Confirmation that the resistance coefficient decreases as 
the number of rows is increased is obtained by comparing 
the curves for heat exchangers No. 4 (ten rows of tubes) 
and No. 5 (five rows). According to prevailing opinion, 
the lowest y-value is reached when ten rows of tubes are 
used. Heat exchanger No. 6 with fluted profiled tubes 
gave, as expected, a higher flow resistance than No. 5 
with its smooth profiled tubes. Both of these heat 
exchangers have five rows of tubes, so that a comparison 
seems permissible. 
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ig. 16. Resistance coefficient as a function of Reynolds number 
Re for heat exchangers Nos. 4 to 8 
Of the composite arrangements of heat exchangers 
investigated, the results in Fig. 16 for heat exchanger 
No. 7, with its alternating rows of profiled tubes and 
circular tubes, show little difference in comparison with 
No. 4, which consists entirely of smooth profiled tubes, 
slight deviations occurring only at low Reynolds numbers. 
Heat exchanger No. 8, with alternating rows of finned 
tubes and circular tubes, has much higher values of flow 
resistance than No. 4 at high Reynolds numbers, but 
these are still much lower than those of heat exchanger 
No. 2, which consists solely of circular tubes 
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Fig.17. Heat-transfer function Nu/Pr' as a function of Reynolds 
number Re for heat exchangers Nos. 4 to 8. 


The results for heat-exchangers Nos. 4 to 8 as regards 
heat transfer are plotted in Fig. 17, in which it was 
possible to draw a common straight line through the test 


points for heat exchanger Nos. 4, 6, and 7. The line for 
heat-exchanger No. 8 has a somewhat greater slope, but 
is not very different from the previous line. A compari- 
son of the heat exchangers with smooth profiled tubes 
shows that No. 5 (five rows of tubes) gives heat-transfer 
values about 20°, below those of No. 4 (ten rows of 
tubes). It is known that the heat transfer coefficient / 
increases with the number of rows of tubes and reaches 
its final value for about ten rows. It should be noted 
that, although the equivalent hydraulic diameter d, was 
used for calculating Nusselt and Reynolds numbers of 
heat exchangers Nos. 4 to 7, and the tube outer diameter 
d, for No. 8, the A-values were calculated from the true 
surface areas of the tubes with the aid of eq. (1). 

From Figs. 15 and 17, it is found that the heat-transfer 
coefficient A has about the same value for heat exchangers 
No. 8 and No. 2, although, in general, A-values decrease 
when ribs or fins are added to a surface. The remarkable 
constancy of the value of / in this case is due to the 
position of the fins in the neighbouring vortex regions. 

A further comparison of Figs. 15 and 17 can be made 
for heat exchangers Nos. 2 and 4, which have very nearly 
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the same equivalent hydraulic diameter. At a Reynolds 
number of 10,000, No. 2 has a Nu/Pr! value of 83, 
whereas its value for No. 4 is 76. Consequently, as 
previously stated, the substitution of profiled tubes for 
circular tubes in transverse flow has little effect on heat 
transfer and does not bring about an improvement. 

It is immaterial whether the equivalent hydraulic 
diameter d, or the equivalent circular-tube diameter 
ds is used for such comparisons. For instance, 
heat exchanger No. 4 has profiled tubes with a d.-value 


equal to the outer diameter d, of the circular tubes of 


heat exchanger No. 3. At a Reynolds number of 10,000, 
their Nu/Pr values are 85 and 91 respectively, represent- 
ing a difference of only 7° 


To sum up, the use of profiled tubes instead of 
circular tubes does not have a substantial effect on heat 
transfer, but flow resistance is reduced considerably. 
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Fig. 18. Resistance coefficient \ as a function of Reynolds num- 
ber Re for heat exchangers Nos. 27 to 31 


Heat exchangers Nos. 27 to 31 gave the resistance 
coefficients plotted in Fig. 18, in which it was again 
possible to draw straight lines through all the test points 
for the range of Reynolds numbers investigated. 
Asymptotic values were not obtained, although some of 
the tests reached Reynolds numbers of 100,000 
Generally, the w-values were lower than those of tube 
banks with circular tubes or profiled tubes. 

It was possible to draw a common straight line for 
heat exchangers Nos. 30 and 31, which have approxi- 
mately the same relative values of longitudinal and 
transverse spacings sz/dmaj and s7r/dmin, though their 
tube dimensions are different. The spacing ratios are 
also nearly the same for heat exchanger No. 28, but in 
this case the straight line has a greater slope, with 
higher w-values at Reynolds numbers below 100,000 
The results indicate that, for oval tubes with the major 
axis in the direction of the flow, the drag due to the shape 
factor is less important than frictional resistance. This 
conclusion applies to any flow media. The evaluations 
were based on the equivalent hydraulic diameter dp. 

The very close transverse spacing sr/dmin of the 
tubes is responsible for the high resistance values of heat 
exchanger No. 29. By comparison, the effect on pressure 
losses of the longitudinal spacing sz/dmaj is only of 
minor importance. Heat exchanger No. 27 gave the 
highest y-values, owing to its tube arrangement with the 
minor axis in the direction of the flow. The effect of the 
shape factor, with flow parallel to the minor axis, is in this 
case preponderant, and frictional resistance is of 
secondary importance. This is why the w-line is nearly 
horizontal, with a mean value of 0-53. 

Fig. 19 shows the heat-transfer relationships for heat 
exchangers Nos. 27 to 31. A common straight line can 
be drawn through the test points of heat exchangers 
Nos. 28, 30, and 31, which have similar features 
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Fig. 19. Heat-transfer function Nu/Pr' as a function of Reynolds 
number Re for heat exchangers Nos. 27 to 31. 


Separate lines represent the results with heat exchangers 
Nos. 27 and 29, which have considerably different tube 
arrangements. These tube arrangements were chosen as 
extreme cases but, even in the lower range of Reynolds 
numbers, the differences are only about 25°,. It can 
therefore be inferred that, with oval tubes, the tube 
arrangement has no appreciable effect on heat transfer 
The dotted line in Fig. 19 gives the mean values for all 
oval tubes with their major axis in the direction of the 
flow, the analytical expression for this dotted line being 


Nu 0-236 Re °*62Prt (9) 


with Reynolds numbers based on equivalent hydraulic 
diameter d», 

It has already been noted in connection with flow- 
pattern recordings that the flow around oval tubes is not 
appreciably altered when they are arranged in the form 
of banks. It can therefore be expected that their specific 
heat transfer will be approximately the same as for a 
single oval tube. Measurements by Knoblauch and 
Reiher* on the heat transfer of a single oval tube in a 
transverse flow for Reynolds numbers from 2500 to 
15,000 gave the relationship 


Nu 0-251 Re °°6!2Pr (10) 


where both the Nusselt and Reynolds numbers are based 
on the equivalent circular-tube diameter d Eq. (9) can 
be converted to values based on the equivalent circular- 
tube diameter d. by multiplying its numerical constants 
by the ratio ds/d». It then becomes 


Nu = 0-254 Re °-®2Pré (11) 


which is in very good agreement with eq. (10). The 
difference between single tubes and banks of tubes is only 
7°. for oval tubes. For circular tubes, the heat transfer 
of a tube bank is from 40 to 50°, higher than that of a 
single tube. Heat exchanger No. 27, with flow in the 
direction of the minor axis of the tube, shows the highest 
heat-transfer values, but also has very high flow 
resistances, and is therefore not recommended. The heat- 
transfer values for heat exchanger No. 27 agree extensively 
with those obtained by Knoblauch and Reiher? for a 
single oval tube with flow in the direction of the minor 
axis. 

Considering in each case the most favourable tube 
arrangements, it therefore appears that heat exchangers 
with oval tubes are preferable to those with circular or 
profiled tubes, because banks of oval tubes have < 
considerably lower flow resistance and good heat 
transfer. The differences in heat-transfer values for 
optimum tube arrangements are, however, fairly smail, 
the deviations in some cases being within the limits of 
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accuracy of the tests. With a Reynolds number of 10,000, 
for instance, typical values of Nu/Pr! are 83 for heat 
exchanger No. 2, 91 for heat exchanger No. 3, 85 for heat 
exchanger No. 4, and 78 for exchangers Nos. 28 to 30 


Comparative Assessment of Heat 
Exchangers 


The operating economy of a heat exchanger depends 
on eqs. (1) and (2), which determine the heat flow Q 
transferred and the power P required by pumps or 
blowers. Thus, the coefficient of flow resistance y and the 
Nusselt number Nu are only two of the quantities to be 
considered and are not sufficient by themselves for a 
complete assessment. 


4 


Fig. 20. Heating surface A, as a function of efficiency criterion 
ce, for the heat exchangers investigated. 

Two heat exchangers can be regarded as equivalent, 
on an energy basis, if they give the same value for the 
ratio Q/P Following a procedure suggested by Glaser, 
Q can be replaced by Q), so that 


Q:1=hA=Q/AT (12) 


Thus, Q: is the heat-flow rate for a temperature difference 
T of 1 C. The ratio Q:/P can then be introduced as 
the efficient criterion €; of the heat exchanger, i.e., 


£1 01 P ° ° (13) 


A high value of €: indicates a high heat transfer per unit 
power for pumps or blowers. 

For compact heat-exchanger design, the endeavour 
is to make the heating surface A and the exchanger 


volume V as small as possible For tube banks in a 
transverse flow, the unit volume V; to be considered is 


Vy srsil ; (14) 


where L is the tube length. The heating surface A; of one 
tube is Ls, where s is the tube perimeter, so that A; can 
be substituted in eq. (14), which then becomes 


Vi STSLA\/S ‘ (15) 


It is convenient to evaluate the required heating surface 
4; from the relation A; Q/hAT, where Q 1000 
keal/hr, (7 = 1 C, and A is the heat-transfer coefficient 
in kcal/m?-hr-'C. It then follows that V; is the volume 
of the heat exchanger required to transfer 1000 kcal /hrat 

T = 1°C. 

Both A; and V; are associated with corresponding 
values of the efficiency criterion €:, and it is therefore 
possible to assess the comparative effectiveness of various 
heat exchangers by considering diagrams of A: and V; 
plotted as functions of the efficiency criterion €1. 

The relationship between the required heating 
surface A; and the efficiency criterion ¢; for the heat 
exchangers investigated is shown in Fig. 20, in which 
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Fig. 21. Heat-exchanger volume /, as a function of efficiency 

criterion c, for the heat exchangers investigated. 
the test points have been omitted to simplify the diagram. 
It can be seen that heat exchangers Nos. 27 to 31 with 
oval tubes have the lowest requirements as regards 
heating surface, and are therefore favourable designs 
Heat exchanger No. 4, with smooth profiled tubes, is in 
this respect equivalent to the circular-tube heat ex- 
changers Nos. | and 3. Heat exchanger No. 8 with 
finned tubes requires the largest heating surface and is 
therefore the least favourable. 

The unit volume V; required is indicated in Fig. 21, 
in which there was sufficient space between the lines in 
this diagram to include the test points for the heat 
exchangers Nos. 1, 2, and 3 with circular tubes. The 
diagram shows very clearly the advantage of the oval 
tubes for heat exchangers with regard to minimum 
volume. This advantage also has a favourable effect on 
the associated costs of the boilers and containers 
required 
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Handbuch der Experimental- 


Anomalous Cathode Erosion with 
Arcs of Millisecond Range during 
Spark-Machining 


(Concluded from page 84) 

slightly. This increase in a might be attributable to an 
increase in the ratio of steel to brass ions as the result of 
the larger value of A. Steel anodes gave a significantly 
larger value of a than brass, whose low melting point 
makes it a less satisfactory anode than, for example, 
copper 

There remains the matter of an explanation of the 
observed knee in Fig. 1. This can be accounted for by a 
possible thermal time lag. An estimate of the time it 
would take to raise the temperature of a hemisphere of 
steel with a cross-section equal to the arc-column 
diameter to the boiling point from room temperature 
gives a value of a few milliseconds with an arc current of 
100 A. The presence of “boiled” material would 
interfere with the ions reaching the cathode, acting as an 
ion mirror. This is in accordance with Von Engel’s model? 

Another possibility is that a less drastic change of 
state, such as a change in the crystal arrangement or the 
liquefaction of the metal under the discharge column, 
would reduce the sputtering rate rather drastically. 
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Carbide Precipitation in Cobalt-Base Heat-Resistant 


Alloys during 


THE strengthening mechanism of most heat-resistant 
cobalt-rich alloys is based on precipitation-hardening 
with complex carbides. These alloys, which have a very 
high creep resistance, are often used in the as-cast 
condition because of their poor formability. To confer 
full strength on these alloys, they are subjected to an age- 
hardening treatment, which is carried out on the as-cast 
alloys or after a solution heat treatment, and it is the 
object of this article to present some observations on the 
carbide precipitation in cobalt-base alloys during ageing. 

The basic material used in this investigation was the 
cobalt-rich heat-resistant alloy HE 1049, which contains 
0:4°,, carbon, 26°, chromium, 15°, tungsten, 10°/ nickel, 
04°, boron, 0-8°, silicon, and 0:8°,, manganese. However, 
to clarify the dominant processes involved, most of the 
work was carried out with a simplified alloy of cobalt, 
containing 0°4°, carbon, 27°5°, chromium, 16°, tungsten, 
and 11°6°% nickel. 


Fig. 1. Microstructure of cast HE 1049 alloy, creep-tested at 


C, showing eutectic carbides. 
(Etchant : NacCreO-;/ KMnO,) ( . 500) 


The microstructure of the cast HE 1049 alloy showed 
the presence of many carbides, located between primary 
dendrites, this structure resulting from a eutectic solidifi- 
cation. Fig. | illustrates the microstructure of this cast 
alloy, creep-tested at 900 C, and shows these eutectic 
carbides. The solidification curve of the alloy, in terms 
of temperature as a function of time, is shown in Fig. 2, 
in which one of the two arrests corresponds to the 
beginning of solidification of the primary dendrites, and 
the other to freezing of the eutectic. In Fig. 3, an 
attempt has been made to represent the solidification 
behaviour of this complex alloy in a quasi-binary 
diagrammatic form. 

In order to determine the nature of the carbides 
present in the commercial alloy HE 1049, as cast, the 
carbides were extracted by electrolytic attack with 
alcoholic hydrochloric acid. In the X-ray diffraction 
patterns of the residues obtained, only one phase, with a 
lattice parameter a = 10:78 kx, was detected. The 
pattern matches that reported by Goldschmidt for a 
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type MesWeC-MesW3:C. In the 
precipitate of alloy HE 1049, nickel is probably partially 
substituted for cobalt and it can be expected that 
tungsten is replaced partially by chromium, and carbon 
partially by boron and silicon. 

For investigating changes in microstructure during 
ageing, the simplified alloy was used. The precipitate 
present in this alloy proved to be almost identical in 
crystal structure with that in alloy HE 1049. The 
microstructure of the simplified alloy showed the 
presence of small precipitated particles growing in the 
vicinity of the eutectic carbides during age-hardening of 
the as-castalloy. These precipitates surround the eutectic 
carbides in a cloud-like formation, as shown in Fig. 4, and 
have the shape of branched plates and needles (Fig. 5) 

The centre of a eutectic carbide is shown in Fig. 6, in 
which, besides dark spots of carbide, areas with very fine 
precipitation and regions showing no precipitation are 
visible. The fine precipitation in the austenitic regions 
of the eutectic may be explained by the fact that the 
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Fig. 2. Solidification curve of HE 1049 alloy 
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solidification behaviour of HE 1049 alloy. 





Fig. 4. Cloud-line formation of precipitates around eutectic 
carbides in the simplified cobalt alloy. (» 30,000) 
eutectic is composed of alternate regions of carbides and 
austenite. This austenite is strongly supersaturated with 
respect to carbon at the ageing temperature, so that a 


precipitation of very fine carbide particles takes place 


during age-hardening. The light, more homogeneous 
spots in Fig. 6 may represent a third phase, which has not 
been identified, but which might be a second chromium 
carbide phase 

Solution heat-treated specimens showed quite a 
different structure after ageing. During heat treatment 
at 1250 C (when the eutectic can be expected to be 
liquid), the eutectic carbides agglomerated into drop- 
like shapes. In aged specimens, fine precipitated 
particles were uniformly distributed over the whole of the 
austenitic grains 

These phenomena may be ex- 
plained by means of Fig. 3, from 
which it is expected that the later 
these zones solidify, the more will 
the concentration of carbon in 
different zones of the matrix 
increase. The surrounding of the 
eutectic, which is the last zone of 
the matrix to sclidify, will thus 
contain the highest carbon concen- 
tration outside the eutectic. After 
ageing at 800 C, the highest con- 
centration of precipitates is found 
in the region where the matrix is 
most supersaturated with respect 
to carbon, i.e., the zones adjoining 
the eutectic. Furthermore, diffusion 


Fig. 6. Centre of a eutectic carbide in 
the simplified cobalt alloy. (~ 100,000) 
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Fig. 5. Individual precipitates in the simplified cobalt alloy, 
showing their branched-plate and needle form. ( 60,000) 
of carbon out of the eutectic during age-hardening may 
occur, since the mean carbon concentration of the 
matrix is lower than that corresponding to equilibrium 
at the eutectic temperature. Consequently, on age- 
hardening, this diffusion would help to increase the 

density of the precipitates around the eutectic 

During solution heat-treatment, the carbon segrega- 
tion resulting from the solidification is eliminated, so 
that subsequent ageing forms precipitated particles 
which are homogeneously distributed throughout the 
austenite grains. Electron diffraction patterns show 
that the carbide particles precipitated during an age- 
hardening heat treatment are coherent with the face- 
centred cubic matrix, form on the (100) planes, and grow 
in the [110] directions of this matrix 
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The Causes and Prevention of Corrosion 


of Stainle: 


Many fabricators and users of stainless steel have often 
discovered that these steels are not always stainless in all 
kinds of environments, but are merely corrosion- 
resistant. The corrosion which occurs is apparently 
inexplicable, usually unexpected, and sometimes leads to 
catastrophic consequences. For the successful applica- 
tion of this series of alloys, an understanding of the basic 
mechanism by which they corrode and resist corrosion is 
essential. This article is therefore concerned with the 
main causes of corrosion of stainless steels and the 
preventive measures that should be taken. 


Sensitization 


Perhaps the most commonly recognized phenomenon 
is intergranular corrosion resulting from sensitization. 
Occurring principally in austenitic stainless steels when 
they are heated in the range from 900 to 1400’ F, sensitiza- 
tion leads to precipitated chromium carbides at the grain 
boundaries, chromium depletion in zones adjacent to 
these grain boundaries, and a difference in solution 
potential between the centre of the grains and their outer 
chromium-depleted zones. It can be minimized by 
limiting the amount of carbon or by adding a stabilizing 
element such as titanium, columbium, or tantalum, 
which have a higher affinity for carbon than has 
chromium, and their carbides are therefore preferentially 
precipitated. If parts are to be used in the sensitizing 
range, they must be made from stabilized grades. 

However, even stabilizing elements do not prevent 
sensitization under all conditions. For example, in a 
carburizing environment, the carbon content of the steel 
may be raised beyond the capability of the stabilizer 
The carburized surface is then subject to the same 
chromium carbide precipitation as an unstabilized steel. 

It should be recognized that carburization can occur 
as a result of discrepancies in fabrication, as well as 
service conditions. To avoid carburization, stainless 
steels should be kept away from any carburizing atmos- 
pheres such as natural gas, carbonaceous furnace 
atmospheres, or rich oxyacetylene flames, and must be 
free from all grease and carbonaceous soil before heating. 
Marking devices such as graphite pencils and wax 
crayons, which leave a heavy deposit of carbon on the 
surface, must not be used. 


Entrapped Corrodents 


At times, fabricators of stainless steel sow the seeds of 
corrosion problems by unknowingly entrapping potential 
corrodents in their assemblies. Generally, the corrosion 
which occurs results from decomposition of a chlorine- 
containing material. 

The most common of these materials is trichlorethy- 
lene, a valuable degreasing agent. Although it is one of 
the most stable of halogenated hydrocarbons, it slowly 
liberates hydrochloric acid when contaminated with 
water. The reaction is catalysed by iron, and its rate 
increases as temperature rises. Corrosion products seem 
to accentuate the catalysis and cumulatively accelerate 
the reaction. Although a “stabilizing” agent is in- 
corporated in degreasing grades of trichlorethylene, it 
merely reduces potential corrosion problems by reacting 
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with any acid liberated. Obviously, the introduction of 
abnormal amounts of water into the solvent produces 
more acid than can be neutralized by the stabilizer 
Sometimes, the water-trichlorethylene mixture is formed 
on the condenser pipes of vapour-degreasing equipment 
during hot, humid weather. More often, it results from 
dipping parts or assemblies in an aqueous medium either 
before or after degreasing. A simple baking operation 
(30 min at 190 F) after degreasing can often solve this 
problem. Other materials to which corrosion problems 
have been attributed include vinyl chloride plastics, 
chlorinated lubricants, and plastics catalysed with 
hydrochloric acid. 

If the processing of a stainless-steel part is carefully 
controlled, so that its microstructure is faultless and 
entrapped corrosive agents have been avoided, then its 
freedom from corrosion during service will depend on its 
configuration and environment. The first of these two 
factors is solely the responsibility of the designer, who 
must recognize that stainless steels are not a panacea for 
corrosion problems. To achieve corrosion resistance In 
all stainless-steel parts, the designer must be cognizant of 
the mechanisms by which corrosion may be initiated. 

The high resistance to corrosion exhibited by stainless 
steel is due to its ability to form a thin, but tight, sub- 
microscopic oxide film on its surface, i.e., the so-called 
“passive film’. Without this film, the corrosion resistance 
of stainless-steel alloys would not be much better than 
that of ordinary carbon steel. Stainless steel possessing 
this film is said to be ‘passive’; lacking this film it is 
referred to as “active”. 

The composition and thickness of the oxide film are 
variable, depending on the heat treatment, surface 
preparation, and composition of the alloy. Normally, it 
consists mainly of chromium oxide with a small quantity 
of iron oxide and a trace of nickel oxide. The greater the 
chromium oxide content of the passive film, the more 
protection it will afford. Stainless steel will form a 
passive film on its surface in air or other oxidizing media, 
such as water which contains dissolved oxygen, and of 
course in a nitric acid solution (the well-known passivat- 
ing bath). In a sense, the film actually represents 
corrosion of the stainless steel but, because it is so thin, 
tightly adherent, insoluble, and somewhat impervious to 
most liquids, gases, and ions, it protects the underlying 
metal from continued oxidation or corrosion. 

As might be expected, the passive film alters the 
electrochemical behaviour, or solution potential, of the 
underlying metal because it interferes with the flow of 
ionic traffic to and from the metal. Thus, in a saline 
solution, it acts as a retarding screen to the migration of 
chloride ions to, and ferrous ions from, the metal surface. 
The net effect of this behaviour is to make the passivated 
stainless steel more cathodic or more noble than an 
active alloy. The difference in potential between passive 
and active stainless steel is reported to be between 0-5 and 
0-6 V, a significant difference in corrosive activity. If 
the passive film is interrupted or partly removed, an 
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electrolytic cell will be formed between the active 
(anodic) and the passive (cathodic) areas when an 
electrolyte is present, and corrosion will occur. It 
follows, then, that both design and maintenance must be 
aimed at maintaining the integrity of the passive film. 


Crevices and Recesses 


It has been pointed out that the passive film does not 
form a completely impenetrable barrier, as it impedes, 
but does not completely stop, the flow of ions and 
electrons. Thus, corrosion can be initiated through the 
passive film on the metal beneath. When this occurs, the 
integrity of the passive film in the corroded area is 
completely destroyed and the area becomes active. 

One of the common mechanisms which initiates the 
corrosion of stainless steel is the formation of any 
oxygen-concentration cell, resulting from localized 
oxygen starvation such as that occurring beneath a 
covered area of a stainless-steel surface. Corrosion 
resulting from this source is referred to as “contact 
corrosion” or sometimes as “crevice corrosion”. Oxygen 
from the air will dissolve readily in an electrolyte exposed 
to air; however, an electrolyte trapped between two 
contacting surfaces is almost completely shut off from a 
source of oxygen. This area is then forced to become 
anodic to the surrounding uncovered, high-oxygen area, 
which becomes an oxygen cathode. Corrosion occurs 
at the anode (covered) area, the corrosion products 
destroy the passive film, and an active area results. The 
potential difference between this active area and the 
surrounding inactive area creates a destructive corrosion 
cell. It is fairly obvious that folds, seams, or recesses in 
stainless-steel parts will be particularly vulnerable to this 
type of attack. Similarly, but perhaps not so obviously, 
crevices formed by washers, tunnels formed by over- 
lapping of labels, improperly applied labels, or poultices 
of encrusted dirt will also create corrosion sites. 


Surface Contaminants 


Pitting is the usual form of attack experienced by 
stainless steel in marine and industrial atmospheres 
Although the actual quantity of metal lost as a result of 
pitting is usually slight, it can spoil appearance and, in 
certain instances where pit growth continues to the point 
of complete or even near-complete perforation, the 
consequences can be serious. 

For example, several failures (pin-hole leaks) in 
stainless-steel hydraulic lines taken from naval aircraft 
based aboard aircraft carriers were investigated. Origin- 
ally blamed on fatigue, these failures were actually caused 
by corrosion. It was found that pitting occurred on the 
top and bottom quadrants of horizontal portions of 
lines in areas normally open to the atmosphere. These 
lines were always found to be covered with dirt particles 
composed mainly of sand, sodium chloride, and iron 
oxide. Microchemical tests also disclosed the presence of 
chloride ions within the pits. The same pitting damage 
was reproduced in the laboratory on a section of new, 
sound tubing by sprinkling it with sand or powdered iron 
and placing it in a humid, saline environment. Both of 
these contaminants initiated minute active areas which 
subsequently became pits. 

The mechanism of this kind of corrosion begins with 
the formation of an oxygen-starved area under a particle 
of dirt, the corrosion products found in the pit mainly 
being ferrous and ferric chlorides. These products 
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hydrolyse in water, yielding a significant quantity of 
hydrogen ions and, of course, chloride ions. Both 
chloride and hydrogen ions are effective depassivators, 
preventing the surface of the pit from repassivating. A 
typical pit in stainless steel is actually a tiny anode 
(active site) surrounded by (and electrically coupled to) a 
relatively enormous cathode (passive area). Because of 
the high anode current density, pit depth can increase 
rapidly if enough moisture and chloride ions are present 


Metal Particles 


Steel or iron dust contaminating a stainless-steel 
surface will create an active site even more readily than 
sand. Unfortunately, this type of contamination is very 
common in airborne dust in urban and industrial areas 
When an iron or steel particle resting on a stainless-steel 
surface becomes covered by a film of moisure, it rusts 
rapidly, since it is anodic to stainless steel. The corrosion 
products of the steel particle will depassivate the stainless 
steel on which they are deposited, creating an active site 
and a subsequent pit. 

In marine environments, salt crystals can also initiate 
active sites. They provide a good electrolyte under 
humid conditions and, since the metal beneath the crystal 
is deprived of oxygen, pitting proceeds by typical contact 
phenomena. 

To avoid corrosion originated by metallic dust, sand, 
and salt, the surface must be kept clean. Soap or 
detergent will generally remove this type of contamina- 
tion. Rubbing with a dry cloth is not advisable, since it 
may scratch polished surfaces and damage the passive 
film. If the particles cannot be removed by washing, 
indicating that pitting has already started (particles are 
“glued” to the surface by corrosion products), a non- 
scratching polishing preparation should be used to restore 
the integrity of the surface. If regular maintenance is not 
practical or possible, the surface may be coated with a 
protective compound or painted, if a bright polished 
finish is not needed. 

One of the common sources of premature corrosion 
of stainless steel is acquired during fabrication in the 
form of metallic contaminants transferred from a dull 
cutting tool or embedded into the surface during grinding, 
tumbling, polishing, sand- or shot-blasting, and drawing 
or forming. This type of contamination can usually be 
removed in a passivating bath, and this is one of the 
important benefits of passivation. Electropolishing of 
the stainless-steel surface is a very effective means of 
removing material transferred to it from cutting tools, 
the smooth finish also helping to increase corrosion 
resistance. Ammonium citrate or other mild pickling 
solutions have been used to remove metal pick-up, 
particularly where contamination is heavy 


Conclusion 


To summarize the various expedients available for 
preventing the corrosion of stainless steel, it can be stated 
that, in the case of unstabilized stainless steel, processing 
and operating temperatures should be kept below 
800°F. In general, stainless-steel parts should be 
passivated, and carburization should be avoided. In 
addition, all surfaces should be kept clean, configurations 
likely to trap moisture should not be used, manufacturing 
debris, fluxes, tool and die pick-up, and all traces of 
chlorinated degreasing solvents should be removed, and 
materials evolving hydrochloric acid eliminated. 
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Consultair Ltd. find 


New unit assembled with one 
Spirolox ring only. No nuts, 


bolts, screws or cotters used. 


A new poppet valve (patents pending) from Consultair to 
provide pilot and signal impulses in pneumatic control systems, 
is unusual in having a total absence of assembly screws. 


Spirolox rings have been selected for retaining the entire 
internal assembly. 


Ri, & , De ; : . 
Le Access to the valve interior is attained by releasing the Spirolox 


with pocket knife or screwdriver, and may usually be achieved 
without removing the valve from the air line thus ensuring 
speedy replacement of seals when required. 

New applications for Spirolox rings are turning up every day. 
Bear them in mind when designing and developing new 
mechanisms, they save hours on assembly, reduce material 
costs and facilitate maintenance. 
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SPIROLOX RING 
RETAINING ENTIRE 
INTERNAL ASSEMBLY 


AN ASSOCIATED ENGINEERING LTD COMPANY 


Write for details: WELLWORTHY LIMITED : LYMINGTON - HAMPSHIRE 


TEL: LYMINGTON 2231/6 
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Commutators for electric motors are trued with 
diamond tools - the only means of guaranteeing 
sufficient accuracy. It’s the same story in almost every 
industry. Only diamond tools cut, grind, and polish 
with the speed and precision required today. 

To find out if diamond abrasi 


yes, diamond tools, or 
diamond impregnated wheels can help you in your 





problem, please get in touch with the Industrial 
Diamond Information Bureau. This Bureau is backed 
by the world’s Jargest laboratory devoted to diamond 
technology-The Diamond Research Laboratory in 
Johannesburg 

For information and advice, without obligation, please 
write to the address below 


The Industrial Diamond Information Bureau 


© CHARTERHOUSE STREET (DEPT. $ 
TELEPHONE: FLEET STREET 


ONDON, E.C.1 
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British Industrial Developments 


Automatic Plating Plant for Motor- 
Cycle Wheel Rims 


A new type of plating plant, the only one of its kind 
in the U.K., has recently been installed at the Coventry 
works of Triumph Engineering Ltd. for the nickel and 
chromium plating of Triumph motor-cycle wheel rims, 
though other items, such as kick-start levers, brake levers, 
and silencers, can also be catered for. Designed and 
manufactured by W. Canning & Co. Ltd., of Birmingham 
18, this plant is a special “Trojan” hydraulic return-type 
unit with an output of 48 rims per hour, and its introduc- 
tion is stated to have enabled Triumph to increase 
considerably their output of wheel rims and, at the same 
time, to ensure a standard of finish to a degree of 
uniformity never before achieved. In fact, on a produc- 
tion basis of 40,000 rims, the reject figure is reported to 
be less than 0-1 °%. 

The “Trojan” plant supersedes manually operated 
equipment and is housed in a new two-storey building, 
the rectifiers, pumps, compressed-air equipment, and 
other ancillary plant being on the ground floor, whilst 
the actual plating plant is on the floor above, thus 
allowing more operational room. The plating plant, 
which is 47 ft in length, 13 ft in width, and 12 ft in height, 
is basically in two sections, the first section comprising 
the cleaning and chromium-plating tanks and swills, 
and the other section made up of specially designed 
nickel-plating tanks. Work is transferred between the 
two sections by means of a solenoid-operated pick-up 
pawl and carried to a vacant nickel station by a pusher 


Fig. 1. 


fitted to an overhead transfer chain. An _ indexing 
switch determines the loading sequence of the nickel 
stations, energizing a solenoid-operated lifting and 
lowering pawl at the empty position. The loaded jigs 
are first passed through a hot-soak cleaner, followed by a 
cold swill, and then to a hot electrolytic cleaner, followed 
by two cold swills. They are then subjected to an acid- 
etch process and two cold swills, after which they are 
bright nickel-plated and subjected to two more cold 
swills. The next step involves chromium-plating, drag- 
out, and neutralizing operations, followed by two cold 
swills and a hot swill, after which the jigs are unloaded. 
Loading and unloading of the plating jigs are effected by 
DECEMBER, 
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only one operator, and the work arms are provided with 
additional hooks, so that standard-type plating jigs can 
be used in place of those for rims. Part of the plant is 


illustrated in Fig. 1, which shows (left) a jig of rims being 
loaded at the cleaning end, and jigs of chromium-plated 
rims (right) passing through the final rinsing stages. 


A special feature of the plant is that it employs the 
multiple-cell plating principle, in which, instead of 
progressing through the bright nickel-plating tank, the 
work is set down in one of eight different sections or 
cells, with the rims held horizontally in the jig and 
surrounding a fixed central core of nickel anodes. Fig. 2 
shows four jigs of rims in the nickel-plating cells, each 
with a central core of anodes. 

During the acid-etch process, the work is immersed 
for 24 min but, by means of a timing device, the rectifier 
is switched on for only the final 45 sec. In this way, an 
evenly etched surface, without any pickling effect, is 
achieved before the voltage is applied. The system of 
rinses employed after most processes is of the counterflow 
type and is a distinct advantage, insofar as saving water 
and producing a much cleaner final rinse are concerned 

It is stated that appreciable economy in_ nickel 
consumption has resulted from the new method of 
plating. Thus, with the old method, the rims had to be 
“overplated” by as much as four times the estimated 
processing time to ensure that the spoke band, which 
usually attracts the least nickel, received a suffic:ent 
thickness, whereas the rim beads attracted four times as 
much nickel as the spoke band. With the new process, 
this ratio has been substantially reduced and, apart from 
the economy effected in nickel consumption, it is stated 
that the ductility and adhesion of the deposits have also 
been improved. 


Data-Acquisition Equipment 

for Life-Testing Transistors 
Specially designed by the Electronics Division of 
Microcell Ltd., a subsidiary of BTR Industries Ltd., 
automatic data-acquisition equipment has been installed 
in the new semiconductor plant of Texas Instruments 
Limited, of Manton Lane, Bedford, to record the results 
of parameter measurements made on 2000 transistors 
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EXPERIMENTAL SPRINGS? 


Don't 
» grope here... 


No. 1200 
Three dozen Assorted Light 
Expansion Springs, suitable for 
carburettor control, etc. 15/-. 


No. 760 
Three dozen Assorted Light 
Compression Springs. |” to 4” long, 
22 to 18 S.W.G., }” to 4” diam. 7/6. 


Select your 
Jel alale rs 


No. 98A 
Three dozen Assorted 1” to 4” 
long, 4” to }” diam., 19G to 
15G. 6/6. 





‘ 


Extra Light Compression, 1 
gross Assorted, 4” to 4%,” diam., 
4” to 2)” long, 27 to 19S.W.G 
18 -. 








No. 753 
Three dozen Assorted Light 
Expansion }” to }” diam., 2” to 6” 
long, 22 to 18 S.W.G. 12/-. 





Have you a Presswork problem? 


Ifso, the help of our Design Staff is yours for the asking. 





Really interested in Springs? 
“Spring Design and Calcula- 
tions” 10th Edition tells all— 
post free 12/6. 





> ® 
() 


Cut Production Costs with Terry's 
Wire CIRCLIPS. We can supply 
immediately from stock — from 
ks” to i 








Fine Expansion Springs. 1 
gross Assorted 4” to #” diam., 
4” to 2” long, 27 to 20 S.W.G. 
18/-. 


Looking for good Hose Clips? 
Send for a Sample of Terry’s 
Security Worm Drive Hose 
Clip and price list 














No. 1217 

One gross 
Assorted Springs 
45/- 


That spring you want... in 
a hurry . . . where is it? 
Pick what you want, when 
you want it, from TERRY’S 
Boxes OF ASSORTED SPRINGS 
—our fine range of small 
boxed assortments of 
experimental springs. We 
can show you only a few 
from the range here. Send a 
postcard for our full list— 
and if ever you’re stuck 
with a spring problem send 
it along to our Research 
Department—they’ll gladly 
help you out. 


HERBERT TERRY 
& SONS LTD. 


Redditch, Worcs. 


(Makers of Quality Springs, 
Wireforms and Presswork for 
over 100 years.) 


ENGINEERS’ DIGEST 





undergoing extended life tests. For economic reasons, a 
compromise has had to be reached between completely 
automatic and completely manual operation of the 
equipment; for this reason, the arrangement finally 
adopted involves manual selection of the device to be 
tested, parameter circuit configuration, measurement, and 
recording being automatic. 

The 2000 transistors are housed in five controlled- 
temperature ovens which permit operations to be carried 
out at ambient temperatures up to 200 C, the devices 
being run at their maximum rated dissipation for the 
ambient temperature used. The input leads for the 400 
transistors in each oven are terminated in 40 separate 
modules housed in a double-bay distribution rack, a 
total of five of these racks being required for the 2000 
transistors. Each module carries on the front panel a 
multi-way socket and an eleven-way switch which enables 
the devices to be selected ten at a time. An operator 
inserts a special plug with a pistol grip into the multi-way 
socket and selects the device required on the rotary 
switch. The multi-way plug has a flying lead connecting 
the device to the automatic measuring equipment and 
also incorporates interlock wiring, a monitor lamp, and a 
trigger switch for starting the automatic testing equip- 
ment. When the plug is inserted and the first device has 
been selected, the monitor lamp on the pistol grip lights 
up, provided that the data-handling equipment is in its 
start condition; operation of the trigger switch then 
starts the automatic testing sequence. 


The parameter data of each device are recorded on a 
punched card and also in tabulated form on a typewriter. 
A separate punched card is used for each device, and it is 
necessary to record other identifying information on 
each card with the data, which consists of the date, time, 
and device number. The date is derived from a date- 
switch, the time from a digital clock, and the device 
number from a discrete coding system within the distribu- 
tion racks. This block of information is punched out 
on the card (by an IBM punch) and typed in tabulated 
form (by an “‘Addo-x” printing tabulator) before any 
measurements are made. Whilst this punching and 
typing operation is being carried out, the device selected 
is still in its life-test dissipation condition. The illustration 
shows a general view of the equipment with the associated 
IBM card punch and “Addo-x” printer in the fore- 
ground. The distribution racks can be seen at the left 
of the picture. 

On completion of this part of the record, the device is 
connected into the first of its parameter test configurations 
and a digital voltmeter is connected to the required test 
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point. A delay of 100 milliseconds is introduced for the 
device to settle into its new circuitry and the digital 
voltmeter is given a “digitizing” pulsé. When the digital 
voltmeter has completed its conversion, the digital 
measurement is read out into the card punch and the 
tabulator. During the period of time that the punch and 
typewriter are recording the information, the device is 
returned to full dissipation conditions. The transistor is 
then connected into the next test configuration, where 
it is allowed the same settling time, the digital voltmeter 
taking the next reading and its data read out to the IBM 
punch and the “Addo-x” tabulator. This process is 
repeated until all the required parameters have been 
recorded, when the card punch ejects the card and the 
tabulator makes a carriage-return and line-shift. The 
monitor lamp on the pistol-grip plug then indicates that 
the data-handling equipment can accept a new set of 
data, after which the operator selects the next device and 
the sequence of events is repeated 

Ten individual measurements can be made, and the 
design allows for any number of measurements to be 
programmed up to its present capacity of ten; however, 
should the need arise, additional measurements can 
easily be catered for by extra modules. The parameter- 
measurement and test-configuration units are separate, 
interchangeable plug-in modules containing their own 
constant-voltage, and/or constant-current generators 
(according to the type of measurement), together with 
the required number of circuit-switching dry-reed relays 
The majority of measurements made (leakage, current 
gain, etc.) are direct-current, but some low-frequency 
a.c. Measurements are also taken. Manual selection of 
individual parameter units is provided in the equipment, 
so that initial calibration and setting up of the test 
configurations can be carried out. An important feature 
of the equipment is the provision of a “local” socket, 
enabling devices to be tested automatically at room 
temperature without dissipation being applied The 
equipment can therefore be used as a versatile high-speed 
transistor test facility. 


Fully Automatic Small Broaching 
Machine 


The first fully automatic model in their SPD.7 16 
range of pull-down broachers has been designed and built 
by the Lapointe Machine Tool Company for IBM 
United Kingdom Ltd., of Greenock, Renfrewshire 
This machine, designated the SPD.7 /16A, will be used to 
broach internal splines on component parts for account- 
ing machines at a production rate of 1000 parts per hour 
Like its predecessors, the SPD.7/16 (manual) anc the 
7/16SA (semi-automatic), the new machine has a 
capacity of 7000 Ib and a 16-in. stroke. Of particular 
interest is the fact that the machine can easily be loaded 
during the return stroke of the broach, thus substantially 
reducing loading time. Loading during the return stroke 
is achieved by means of a shuttle table suitably bored to 
take work-holding fixtures for locating the components. 

A special feature is an additional work-holder pot 
container fitted to the side of the platen, to permit the 
assembly of six components at a time into a work-holder 
pot. This pot is then positioned in the work-holder 
during the return stroke. By using two pots, the com- 
ponents can be loaded and unloaded into the spare pot 
during the cut stroke. Another important feature of the 
design is that the broach lifter is easily adjusted to 
different lengths of stroke by moving it in accordance 
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PROPELLER FANS? AIROTORS? BOFFINS? 


YES, SIR! YES, SIR! YES, SIR! 


BIGGEST RANGE BIGGEST RANGE BIGGEST BRAINS 
IN THE COUNTRY IN THE COUNTRY IN THE COUNTRY 


SMITHS TORRINGTON propeller SMITHS TORRINGTON widerange SMITHS Technical Advisory Service 
fans, the widest range existing in of airotors are also promptly avail puts at your disposal the knowledge 


this country, 


are promptly avail- able from stock in following sizes and extensive experience of the 


able from stock -3” to 24” dia., either 1)” to 11” dia., widths from %” to 11", SMITHS TORRINGTON organisation 
rotation, in a variety of pitches. in steel or aluminium. as well. 


S. SMITH & SONS (ENGLAND) LIMITED, AIR IMPELLER DEPARTMENT, WITNEY, OXON. TELEPHONE: WITNEY 6 





AND NOW-—FOR STILL 


GREATER ECONOMY— 
STANDARDISED 
BLOWER CASES 


COMPLETE BLOWER UNITS, 
AND SPECIALITY BLOWER UNITS 
TO YOUR SPECIFICATION 


Standardised sheet metal blower cases are now avail- 
able to fit all sizes of SMITHS TORRINGTON airotors, 
both single and double inlet. This range offers the 
maximum versatility: piercings can be provided for a 
variety of motor mountings; special finishes can be 
provided as well as the standard Hammer Blue Green: 
individual performance curves supplied on request; 
speciality blowers can be designed and manufactured 
to your special performance requirements. 


TORRINGTON 
AIR-MOVING EQUIPMENT 


Please write to us for illustrated literature and technical information. We shall 
be particularly interested in helping to develop new air-moving applications 
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with a scale indicating broach length, all t..ut is necessary 
being to loosen two bolts to make this adjustment. 

No separate adjustment to the knock-off bracket is 
necessary, as it has been made an integral part of the 
broach lifter, so that the set-up can be quickly changed. 
Furthermore, the construction of the broach lifter is 
completely rigid, ensuring accurate alignment when the 
broach enters the component. The addition of the 
shuttle table and broach lifter does not limit the variable- 
speed and variable-stroke features which already exist 
on the basic SPD machine. Should a set-up be required 
using broaches for surface broaching an external shape, 
the broach lifter and shuttle table can be removed from 
the machine. The electrical circuit is interlocked to ensure 
that the shuttle table cannot be moved except when 
the broach is at the end of either the cut or return stroke. 


Automatic Flash-Welding Equipment 


Produced by Electro Mechan-Heat Ltd., of Ettings- 
hall, Wolverhampton, under licence from  Electro- 
méchanique S.A., of Brussels, Belgium, the BAJ.32/120 
automatic flash-welding machine utilizes “‘alligator” 
clamping in conjunction with a special air/hydraulic 
system to give high-speed closure of the jaws, pressure 
then being built up until a maximum clamping force of 
24 tons is achieved. A special feature of the clamping 
arrangement is that both the table and the swivelling 
upper jaws are cast in high-tensile steel and are therefore 
sufficiently robust to withstand all clamping forces. The 
high clamping and forging pressures are obtained by 
means of an additional ram which intensifies the hydrau- 
lic pressure as soon as the primary ram has completed its 
stroke and closed the clamps. The moving table is 
operated by an air /hydraulic system, enabling the extent 
of its travel to be set accurately over a considerable 
range. Forging pressure car be applied at any point. 

A specially contoured arm makes the machine par- 
ticularly suitable for use on cylindrical components, such 
as wheel rims and small barrels. The maximum weldable 
cross-section is 2°33 sq in., and the maximum width of 
strip that can be accommodated between the arms is 
11} in. With this width, cylindrical components down 
to 13} in. in diameter can be welded. With widths below 
4} in., the diameter of the component can be as low as 
9} in. The automatic welding sequence is started by a 
push-button froma small desk located at the front of the 
machine, a sequence control unit and an ignitron or 
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magnetic contactor being housed in a separate cabinet. 
The entire welding operation, including movement of the 
table, can also be controlled manually. Each clamping 
aw can be closed independently by means of foot- 
switches, and provision is made for simple adjustment of 
the jaws vertically for wear. All areas likely to be affected 
by weld flash are protected by thick copper screens, from 
which any steel particles can easily be removed. 


Thread-Restoring Tool 


An American tool for rolling all types of damaged 
and rusted threads back into shape, without actually 
removing any thread metal, has been introduced into the 
U.K. by G. E. Simm Engineering Ltd., of Sheffield 
Designated the “Buckingham” thread restorer, the tool 
can be used to chase and restore all types of battered and 
rusted threads in a matter of minutes, including a full 
range of right-hand and left-hand, metric, Whitworth, 
S.A.E., and U.S.S. threads. Not only does it eliminate 
the need for elaborate sets of dies, but it also can be used 
in confined spaces and for restoring damaged threads to 
which a die nut cannot in some cases even be applied at 
all. Where the damaged thread is part of an assembly, 
the part usually need not be dismantled. 





= 


— 


In operation, the tool is applied to the bottom thread 
with its blades in the direction of operation. The blade 
jaws are then closed until the die blades fit snugly into 
the pitch of the thread, after which the tool is turned 
manually towards the operator until it comes off the 


component. Five basic models are available, ranging 
from a unit with a handle swing of 3 in. for threads with 
outside diameters between } and 1 in., to a unit with a 
handle swing of 94 in. for threads with outside diameters 
between 6 and 12 in. In addition, each version can be 
supplied for two different thread cone angles, i.e., 60 and 
55 deg., making a total of ten models. The illustration 
shows the Model 62040 tool, which has a handle swing of 
5} in. and is suitable for threads with a cone angle of 
60 deg. and outside diameters between | and 2% in. 


Staked-in Printed-Circuit Connectors 

Following an agreement between Magnetic Devices 
Ltd., of Newmarket, Suffolk, and the Elco Corporation, 
of Philadelphia, Pa., a new staked-in type of printed- 
circuit connector, designated the “Varicon’’, is now being 
marketed and will shortly be manufactured by Magnetic 
Devices Ltd. The major advantages of these connectors 
include their versatility, ease of use, and reliability of 
connection. The use of staked-in contacts permits high 
contact pressures without damage to the foil and also 
allows gold plating of both contact faces. Furthermore, 
with these contacts, not only can boards be connected to 
moulded printed-circuit connectors carrying the chassis 
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Electrical Aids in Industry — Data Sheet 


Load Factor Improvement 


Most industrial electricity tariffs consist 
of a fixed charge based on the maximum 
demand for electricity by the works and a 
running charge for each unit (kWh) of 
electricity used. Broadly speaking, the 
fixed charge covers the capital cost of 
generating, transmitting and distributing 
equipment for the particular demand and 
the running charge covers the cost of 
generating the units. 

Thus, if the factory maximum demand is 
reduced for the same level of consumption or 
is held constant for an increased consump- 
tion, the cost per unit will be reduced. This is 
termed improving the ‘load factor’: load 
factor being defined as the ratio of the num- 
ber of units supplied during a given period to 
the number of units that would have been 
supplied had the maximum demand been 
maintained throughout the period; it is 
usually expressed as a percentage. Some ways 
in which load factor can be improved are: 


SUPERVISION AND CONTROL 
OF MAXIMUM DEMAND 


A maximum-demand alarm gives a warning 
when the maximum demand is about to be 
exceeded. One of the simplest devices has two 
warning contacts, but, as a useful addition, 
an auxiliary relay can be supplied so that 
non-essential load can be tripped auto- 
matically. 
PENALTY ZONE PENALTY ZONE 
TRIP CUTS OVT HERE 


APPROACHING 
PENALTY ZONE 





> WARRING UNE 
\ 
WARNING ALARM SOUNDS 


Time - 








The Load Limiter, an automatic device, 
meets the requirements of medium and large 
consumers who wish not only to control their 
system loading to some target maximum but 
also to improve the load factor in order to 
increase the overall economy of the plant. 


EXAMPLES OF REDUCTION IN 
MAXIMUM DEMAND 


Broadly speaking, loads which contain some 
storage element can be transferred from on- 
peak to off-peak times. Examples are: charg- 
ing electric batteries used in industrial trucks 
and road vehicles; pumping loads in drainage 
schemes; water pumping in quarries, gravel 
pits and other open-air workings; large cold- 
storage warehouses; ice-making factories in 
which cost of power is a sufficiently large 
item of the operating expense to make a 
reduced charge acceptable. 

Many processes at times of peak demand 
can, under controlled conditions, tolerate a 


temporary reduction, or even cessation, of 


supply without any serious effect on the pro- 
duct. With electro-chemical processes such 
as in the manufacture of hydrogen peroxide 
no difficulty arises from periodic interrup- 
tions at short or even no notice. 


In a plastics factory the management 
arranged for dies to be switched on by time 
switches one after another early Monday 
morning so at the beginning of work all dies 
had reached their operating temperatures. 
Previously they were switched on more or less 
simultaneously by hand when work started, 
resulting in an abnormally high demand. 


In a certain chemical works compressed 
air is used for blowing out containers for 
plastic material. The nature of this operation 
is such that the consumption of air is spas- 
modic and irregular. The demand-recording 
meter in this works showed that the 18 kW 
motor driving the air compressor was 
frequently cutting inontopof the factory load. 
thus incurring a higher maximum-demand 
charge. In this case all that was necessary 
was to ensure that the air receiver only 
required charging at night-time or at other 
off-peak times. It was found that the existing 
receiver had such a small capacity that the 
pump had to operate to recharge it almost 
every time the blowing operation took place. 
This small receiver was therefore replaced by 
a receiver of large enough capacity to main- 
tain the blowing requirements over the peak 
periods without further charging. 





For further information, get in touch with your 
Electricity Board or write direct to the Electrical 
Development Association, 2 Savoy Hill, London, 
W.C.2. Telephone: TEMple Bar 9434. 

, Excellent reference books are available on 
electricity and productivity (8/6 each, or 9/- post 
free)—* Higher Industrial Production with 
Electricity’ is an example. 

E.D.A. also have available on free loan in the 
United Kingdom a series of films on the industrial 
uses of electricity. Ask for a catalogue. 
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wiring, but also printed-circuit boards can be connected 
to printed boards directly in any relative plane, as shown 
in the illustration, which gives examples of the ways in 
which printed-circuit boards can be joined together in 
different relative planes. 

The basic feature of all ““Varicon” connectors is the 


special fork-like hermaphroditic contact, each half of 


which has four coined surfaces mating at 90 deg. to each 
other. The contacts for mounting on to the printed- 
circuit board are supplied on disposable plastic strips, 
each contact being accurately positioned for immediate 
staking into the board. A simple type of staking tool 
for mounting on a small bench press can be supplied by 
the company, who, as an alternative, can stake contact 
assemblies to customers’ own boards, if required. The 
contacts are made of phosphor-bronze, the standard 
finish being nickel plate and then gold plate. All contacts 
can be tested to 2000 V r.m.s. at sea level and to 600 V r.m.s. 
at 3-4 in. Hg. Because of the four accurately mating 
pairs of contact surfaces, contact resistance is extremely 
low, being of the order of 0:003 ohm. The contacts are 
rated at from 7 to 10 A, but have outstanding reliability 
for the passage of very low currents of only microsecond 
duration. The method of staking the contacts into the 
printed-circuit board and hence into the printed-circuit 
foil, not only ensures a low contact resistance, but also 
that the contacts are rigidly held in place. If desired, the 
contacts can be dip-soldered after staking, thereby 
making an additional connection. This is, however, not 
strictly necessary, but increases the force required to 
tear the contact away from the board from 50 Ib to 
over 65 Ib 

The moulded connectors are made of diallyl-phthalate 


and can be obtained with spacings between contacts of 


0-1, 0-15, 0-2, and 0-3 in. A special feature of these 


connectors is that it is not necessary to sacrifice one of 


the contacts to provide polarization, as polarizing keys 
can be inserted into the groove taking the board without 
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any obstruction to the contacts, even with a spacing of 
0-1 in. As the connectors are precision-built, no dimen- 
sional problems arise. Even if the contacts are utilized 
in conjunction with a low-grade paper-based phenolic 
board, where moisture absorption is high, the expansion, 
contraction, or warping likely to be experienced is well 
below the maximum permissible limit for the correct 
insertion, withdrawal, and operation of the connectors 


Electronic Air Purifiers 


Produced in the U.K. by Thermotank Ltd., of Glas- 
gow, by agreement with the Vita-Aire Process Co., Inc., 
the range of “Vita-Aire” electronic air purifiers, already 
well known in the U.S.A., is designed to produce a flow 
of negatively ionized air. The effect of negative ioniza- 
tion is the oxidation and complete destruction within a 
a few seconds of all odours, smoke, dust, impure carbon 
particles, etc. in the air. In addition, it is stated that 
mould, mildew, and airborne bacteria can be eradicated 
completely in such places as breweries, cold stores, and 
food factories. 


For domestic use and for hotels, restaurants, shops, 
laboratories, and offices, a range of twelve negative-ion 
generators is available for use in spaces with volumes 
between 4,000 and 15,000 cu ft. The generators, which 
operate on standard mains current and have a low power 
consumption, fit into a small plastics cabinet of attractive 
design, measuring 133 = 64 x 9}in. high. The cabinet, 
shown in the illustration, also houses the circulating fan 
and has an expanded-metal front and two simple controls, 
i.e., an on/off switch and a variable-output regulator. 
For industrial use, eight standard-size generators are 
available for volumes up to 200,000 cu ft. These genera- 
tors can either be built into suitable casings and fitted 
with circulating fans, or they can be built into the ducting 
of existing air-conditioning or heating and ventilating 
systems. In the latter case, they are suitable for air flows 
of from 300 to 4,000 cfm. However, larger units can be 
constructed to order for cinemas, department stores, 
factories, ships, etc. 


Automatic Programming System for 
Steel Rolling Mills 


A new automatic programming system for steel rolling 
mills, developed by the Metal Industries Division of the 
Engl'sh Electric Company Limited, uses punched cards 
to store the complete sequence of screwdown, manipu- 
lator, and mill-speed settings, as well as the number of 


passes in a rolling operation. The new system is an 
advance on the uniselector system introduced by the 
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THE MONEY THAT MANAGEMENTS SAVE THROUGH MOB/L ECONOMY SERVICE 


More than £1,360 
saved in a year 

at J. Blakeborough 
& Sons Limited 


TAKING POSITIVE ACTION to cut maintenance and lubrication costs, 
J. Blakeborough & Sons Ltd., world famous valve manufacturers, consulted 
the experts—Mobil. After accepting their recommendations, and appiving 
the correct lubrication programme, Blakeborough found that they hed 
made direct savings of over £1,360. Indirect savings were estimated at 
further £2,100 

World-wide experience of industrial lubrication 

This example of the value of Mobil Economy Service is typical of many that 
could be cited from almost every industrial area of the world. In all these 
areas, the world-wide Mobil organization is applying more than 90 years 
experience to the cutting of lubrication and maintenance costs 

One plan to meet all lubrication needs 

The value of Mobil Economy Service is the value of expert knowledge 
methodically applied: it is a matter of assessing all the lubrication needs of 
a business collectively; considering how they can best be met with the 
fewest different lubricants in the smallest quantities; and making sure that 
everyone concerned knows how to use the lubricants to the best effect with 
the absolute minimum of work. The astonishingly large savings that are 
often achieved are the measure of the experience and skill that Mobil bring 
to the consideration of every lubrication problem 


MOBIL OIL COMPANY LIMITED- CAXTON HOUSE- WESTMINSTER- LONDONS.W.1 ECONOMY, SERVICE 
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company two years ago, offering a greater programme- 
storage capacity than can be economically obtained with 
uniselectors. The benefits, however, are the same and 
enable operators to work more easily and to produce 
more steel of more consistent quality in a given time. 
The first installation of the new system is at the Hallside 
reversing billet mill of Colvilles Ltd., where it is being 
used for controlling the screwdown. 

The system consists of three basic units, i.e., a card 
store, a card punch, and a card reader. The cards, of 
tough plastic, 4 in. in thickness, are available in nine 
different colours, each with an identification tab, the 
special storage case holding 100 cards. The card punch 
is hydraulically operated and is so arranged that the keys 
remain depressed, enabling them to be checked before a 
complete line is punched. All the information necessary for 
one pass of the mill can be stored on a double line on the 
card, which is advanced section by section for each pass 
This method of operation avoids the need for an inter- 
mediate memory store, since the pass information remains 
under the card reader for as long as required. A card can 
be advanced through the reader either by single passes or 
as a complete rolling operation. After completing the 
programme, the card resets automatically, and can be 
used again or rejected, as required. 

The sensing devices used are photo-transistors, the 
output from which is amplified by a transistor amplifier 
controlling small plug-in relays for operating the various 
position-control systems. All components, with the 
exception of the relays, are mounted in a standard plug- 
in “Datapac’’ unit of the printed-circuit type. Faulty 
units can be located by a test card, and there is a parity 
check on all operations. The system is automatic, but 
the operator can always take over manual control to 
correct rolling faults. 


High-Precision Industrial Liquid 
Meters 


Based on the measuring unit incorporated in their 
well-known “Meteor” dispensing pumps for petrol, the 
new Model 2PM /3 “‘Micro-Meter” announced by the 
Wayne Tank & Co. Ltd., of Bracknell, is capable of 
dispensing liquids with an accuracy of +0-125% over an 
operating range from 120 to 1200 gph and, as such, has 
a far higher standard of accuracy than has hitherto been 
associated with industrial meters. To permit micro- 
adjustment after installation and to obtain the full 
accuracy of which the meter is capable, a special calibra- 
tion device is fitted. This device is operated by a readily 
accessible external knob, one graduation of the knob 
representing a variation of 1 dram per gallon (about 
0-04°%). A total variation of 44°% can be effected in 
this way. 

The meters, which are constructed of stainless steel 
and high-duty non-corrosive aluminium alloy, in- 
corporate a large numeral-type counter to record the 
amount dispensed, with zero reset. In addition, a 
totalizing counter is included for recording the total 
throughput. If required, the meter can be supplied with 
a ticket-printing attachment for providing a permanent 
record of individual transactions. A special arrangement 
of inlet and outlet ports enables the meter to be removed 
for service without disturbing pipework. A specially 
designed aluminium strainer with a 120-mesh Monel- 
metal screen, readily removable for cleaning, can be 
supplied for installation on the inlet side to protect the 
meter. 
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Although they are not available at present, it is hoped 
to introduce similar meters fitted with automatic stop 
mechanism and valves to enable quantities to be preset 
and deliveries to be terminated automatically at the end 
of delivery. 


“Vacuum Tweezers’ for Handling 
Miniature Components 


As announced by the sole concessionnaires in the 
U.K., L. E. Simmonds Ltd., of Harrow, Middlesex, the 
V-100 “‘vacuum-tweezer™ system made by The Vacuum 
Tweezer Co., of New Jersey, facilitates the handling of 
miniature components and enables even the most 
delicate parts to be picked up with far less risk of 
damage than is possible with mechanical handling 
arrangements. 


The system, which is portable and self-contained, 
operates from a standard a.c. mains supply and consists 
of a special miniature electromagnetic vacuum generator 
and a vacuum pencil fitted with a removable stainless- 
steel pick-up tip, various shapes and sizes of which are 
provided. The vacuum pencil is similar in size to a pro- 
pelling pencil and is connected by flexible tubing and a 
dirt filter to the generator, which is provided with a 
control for adjusting the degree of vacuum. To lift and 
hold a component, the operator merely touches its 
surface with the pick-up tip and at the same time covers a 
small opening in the body of the pencil to maintain the 
vacuum. Uncovering the opening releases the vacuum 
and the component. 


103 





We have some unusual shots in our locker # 
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but we are not taking over the function of the Royal Arsenal 
Confidentially, all the components of this extraordinary 
weapon are nylon mouldings produced by us for various 
industrial uses 


Every week our design engineers assist some new client by 
producing a nylon moulding which, to-day, can replace a more 
conventional material and yet do its job more efficiently but 
usually costing less to produce 

A technical breakdown of this exclusive weapon is freely 
available to any discerning engineer with an eye to the future 


and—beautiful spies, please note that we are working in 
NYLON FOR ENGINEERS not nylons for the weaker sex. 


WRAGBY PLASTICS 


WT /B.654 
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THE PEOPLE FOR PLASTICS 


Wroagby Plastics do, of 


the whole field of thermo 


well as nylor 


Wragby Plastics Limited, Wragby, Lincoln. Wragby 383/4/5 
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New Materials, 


Processes, and Equipment 
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Ultrasonic Burglar and Fire Detection 
Equipment 


Fully transistorized and incorporating automatic 
sensitivity control, the new “Sonalarm” burglar and fire 
detection equipment developed by Electronic Labora- 
tories (Hendon) Ltd., of London, N.W.2, is stated to be 
the first of its kind in the world and is so selective that 
it will ignore the presence of “harmless” intruders, such 
as cats and mice, but will respond instantly to the presence 
of intruders from outside or of those who have con- 
cealed themselves in cupboards, etc., during working 
hours and later emerge. In addition, it obviates the 
disadvantages of “perimeter” defences involving the use 
of tubing or wiring at window or door areas, these 
defences usually sounding an alarm only when a previously 
concealed intruder is on his way out. Another advantage 
is that, although the equipment depends on electrical 
supplies, it will still continue to function for several 
hours after the power supply has been accidentally or 
deliberately cut off and, indeed, will even give a warning 
if the supply is not reconnected after this period 


The principle of the instrument, which is contained in 
a small case, is that it emits ultrasonic waves to cover not 
merely an area, but the whole volume of a room, these 
waves building up a standing-wave pattern and being 
received back into the instrument. Should an intruder 
enter the room by any means, the standing-wave pattern 
is immediately disturbed, causing the contacts of a relay 
to close and to ring a bell, switch on the lighting system 
of the building, or send a warning to a central control 
post or directly to the police. On the other hand, the 
standing-wave pattern can just as easily be disturbed by 
a flame, so that an incipient fire will sound the alarm 
equally effectively. The automatic sensitivity control, 
which operates in a manner similar to that of the auto- 
matic volume control of a radio set, enables the instru- 
ment to continue to differentiate between cats, mice, 
etc. and human intruders, thus eliminating the possibility 
of false alarms. Also, it enables the level of sensitivity 
required in, for example, an empty warehouse to be 
distinguished from that required when the warehouse is 
filled with goods. The entire equipment is of robust and 
reliable design, so much so that it will operate satis- 
factorily for indefinite periods of time, and the chance of 
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a component failing in use is so remote as to be con- 
sidered of no practical importance. 

A special version, known as the “Vaultalarm”, ts 
available for the protection of bank vaults, which are 
sometimes vulnerable to intruders who may breach the 
vault from outside or who may actually attack the backs 
of safe-deposit boxes lining the walls, without entering 
the vault itself. For this reason, in addition to ultrasonic 
protection by the “Sonalarm”, the equipment incor- 
porates a specially designed microphone system which 
disregards “harmless” noises, but immediately responds 
to noises produced by the use of metallic drills and other 
tools 


Automatic Drill for 
Printed-Circuit Boards 


A new automatic drill, the first of its kind in the world 
specifically designed for the rapid and economical 
drilling of component fixing holes in printed-circuit 
boards, has been introduced by Ferranti Ltd. The 
machine, which is now in limited quantity production at 
the company’s Edinburgh factory, is already being used 
successfully for drilling the printed-circuit boards 
required for the Ferranti “Atlas” high-speed computer 
and the “Argus” process-control computer 

The machine basically consists of two drilling heads 
for either tandem- or single-spindle operation, a 
hydraulically operated co-ordinate table carrying the 
printed-circuit boards, and a control system for the 
drilling action and table movement, enabling the machine 
to work unattended, except for loading and unloading 
The Dumore Series-20 drill heads incorporate a series- 
type motor with a chuck at one end of the shaft and a 
three-blade vane-type compressor at the other end for 
providing compressed air for feed thrust. The rotational 
speed of the spindle is automatically governed by the 
drill size and the workpiece material. The larger drills 
offer more rotational resistance, thereby slowing down 
the motor and automatically providing the correct speed 
for a given drill. Speed is governed primarily by the 
setting of an air pressure regulator, the proper regulator 
setting for a given drill size automatically providing 
the correct speed (2500 to 7500 rpm) and feed rate. The 
chuck capacity is up to 4 in., and the maximum drilling 
thickness in synthetic-resin-bonded paper is ? in. An 
mportant feature of the machine is that the operating 
and control mechanisms are completely shrouded against 
the ingress of swarf. Maintenance is confined to the 
topping up of the hydraulic oil reservoir about once 
every six months. 

The drilling table, which has an area of 20 « 14 in., is 
moved parallel with or at right-angles to the front of the 
machine by means of hydraulic jacks. Positioning of 
hole centres under the drills is carried out in two stages, 
in the first of which rough positioning is achieved by a 
perforated template and a photo-electric cell, while, in 
the second stage, accurate positioning is produced by a 
mechanical indexing system, using the meshing of a 
half-nut and a precision rack. A positional accuracy of 
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GROW 


It isn’t long since we showed, in one of our advertisements, 
the great increase in turnover last year. 

Here’s another figure that proves how our increased service 
to industry is still bearing fruit: 

In the first half of 1961, sales of bearings were 25% greater 
than in the corresponding period of 1960! 

The wisdom of our new policy is thus confirmed by the 
demand for our additional range of bearings and transmission 


equipment. 
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0-001 in. can be obtained, with repeatability within 
0-001 in. Drilling is carried out to a grid system, the holes 
being drilled in a systematic pattern of rows and columns. 
The basic spacing between rows of the grid system is 
determined by the pitch of the thread of the precision 
rack associated with row alignment. A typical pitch is 
20 threads per inch, giving a spacing between rows of 
0-050 in. or multiples thereof. A similar precision rack 
is used for column alignment. The basic spacing need 
not be the same for rows and columns. 

The perforated template is mounted on an extension 
of the drilling table and, whenever a hole in the drilling 
area of the template coincides with a light beam, the 
photo-electric cell is stimulated and provides a signal to 
the control system. This signal initiates cut-off of the oil 
flow to the hydraulic jacks stopping the drilling table, 
followed by application of oil to the half-nut mechanism 
to mesh the half-nut with the precision rack, thereby 
accurately locating the table and locking it in position 
The drilling action is then initiated by switching electrical 
power to the drills. On completion of the drilling action, 
a signal from the drilling head is fed to the control system 
to release the half-nut from the rack and to re-start the 
flow of oil to the jacks which move the table. This 
process is then repeated for the next hole in the template. 

When a row of holes is completed, the drilling table 
moves to bring the adjacent row into line with the drilling 
heads. Movement of the drilling table to bring the next 
row into line is controlled by two columns of row- 
marker holes in the template, each row of the drilling 
pattern having an associated row-marker hole. These 
holes stimulate the photo-electric cell, and the resulting 
signal to the control system causes the table to move up 
to the next row and along that row. When the last hole is 
drilled, the drilling table returns to its start position and 
then stops. 

The machine can accommodate a single stack (up to 
2 in. deep) of one or more printed-circuit boards with 
dimensions of up to 124 in. 18 in., with maximum 
drilling dimensions of 114 in. 174 in. Alternatively, 
it can accommodate two stacks of identical boards for 
simultaneous drilling (each stack up to ? in. deep and one 
or more boards per stack), each with dimensions up to 
124 in. x 84 in., with maximum drilling dimensions per 
board of 114 in. x 74 in. The rate of output of com- 
pleted boards is dependent on the pattern of holes to be 
drilled and the number and thickness of boards forming 
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the stack. For example, in the case of boards for the 
“Argus” computer, each of which measures approxi- 
mately 54 x 74 fy in. and requires 288 holes, two 
stacks of four boards each are completely holed in 144 
min, representing an average time of about 108 sec per 
board, including loading and unloading. 


Miniature Synchronous Single-Cam 
Timers 


Weighing just over 11 oz and with overall dimensions 
of 2} 2} 23 in. high, the new “EIRemCo” Type 
OE1 miniature single-cam timer is a simple and inexpen- 
sive unit which, by virtue of its small size and relic bility, 
has a wide range of applications, ranging from the 
automatic operation of domestic oil-firing equipment to 
the control of vending machines. Other advantages 
include ease of mounting and an extremely wide variety 
of time cycles, ranging from a few seconds to 24 hr 


The timer, which is driven by a synchronous motor: 
is fitted with a single change-over switch and can be 
supplied for operating voltages of 110 and 220/250 V, 
50 or 60 cps. The switch ratings are 5 A at 250 V a.c., or 
5 A at 24 V dc. The timer can be used to close one 
electrical circuit for a specified interval during a fixed 
continuously repeating overall time cycle or, when 
initiated by an external switch or push-button, a fixed 
single-cycle and stop switching action can be obtained 


Magnetic Level Indicator for Corrosive 
and Other Liquids 


Combining simplicity of design and low cost with 
absolute reliability, a new magnetic level indicator 
announced by Alan Cobham Engineering Limited, of 
Blandford, Dorset, has a wide range of industrial applica- 
tions, but is especially suitable for use where corrosive, 
toxic, volatile, inflammable, radioactive, valuable, or 
pressurized liquids are involved, and where liquids must 
be kept free from contamination or oxidation by exposure 
to the atmosphere. A special feature of the indicator is 
that it can be fitted from above or below a tank. Thus, 
on road-tankers, it is normally fitted on top for ease of 
access, whereas it can be installed underneath large 
storage tanks, thereby avoiding the expense of building 
ladders and catwalks, as well as the possible danger of 
having to use them. Similarly, because of its sealed 
design, spillage and fire risks from tanks containing 
inflammable liquids are greatly reduced, while tanks 
containing dutiable liquids, such as wines and spirits, do 
not require the presence of a customs officer for sealing 
and resealing each vessel when levels have to be checked. 
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How much do you know about 


SILICONE FLUIDS 
Did you realise that they have: 
w Exceptional thermal stability 
w Excellent viscosity temperature characteristics 
w@ Extreme resistance to oxidation and shear breakdown 
w Low volatility 
@ High flash points 


No? Well why not find out more about these versatile fluids and 
the way that they are already being used by industry. Our publi- 
cation ‘Engineering Guide to M 5 Silicone Fluids’ (Grr) sets 
out numerous application examples and gives further particulars 
of the properties—why not write for a copy today—now! 

If your requirement is more for silicone lubricants and greases 
then ‘Silicone Lubricating Fluids & Greases’ (G14) ts the 
publication for you. 


Engineering guide to QED 


FLUIDS 


for 

reliable, uniform 
performance in 
viscous damping, 
springing, coupling 
Prats | 
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Please send mea copy of your illustrated booklet: 
‘Engineering Guide to MS Silicone Fluids’ 


‘Silicone Lubricating Fluids & Greases’ 


MIDLAND SILICONES LTD Name 


(Associated with Albright & Wilson Led and Dow Corning Corporation) 


first in British Silicones 


Company 
Address 
68 Knightsbridge - London - SW1 - Tel: Knightsbridge 7801 
Area Sales offices: Birmingham, Glasgow, Leeds, London, 
Manchester Agents in many countries 
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Essentially, the indicator consists of a cellular-plastic 
or metal float built around an annular steel magnet, 
which is free to slide up and down a sealed tube fitted 
into the upper or lower face of the tank from outside 
and carrying a graduated dip-rod with a second magnet. 
When the dip-rod is lifted (or lowered) to check the level 
of liquid in the tank, it is held by attraction as soon as 
its Own magnet comes level with the float magnet 
After the reading has been taken, the dip-rod is pushed 
pack into the tube and locked. At present, three basic 
types of indicator are being produced, all of which have 
aluminium-alloy tubes with flanges tested to 250 psi, but 
differ with respect to the floats used. Thus, two types 
have foamed polyvinyl chloride floats capable of with- 
standing pressures of 125 and 250 psi respectively and 
are therefore suitable for such liquids as butane and 
propane, as well as ordinary hydrocarbon fuels, while 
the third type has a low-pressure light-alloy float for use 
with such solvents as acetone or in applications where the 
temperature exceeds 50C, e.g., in trichloroethylene 
baths. A fourth type, made of stainless steel throughout, 
is being developed primarily for the pharmaceutical and 
food industries or for use in hospitals. Indicators in 
other materials can, however, be made to order. 

Since the indicator is float-operated, different readings 
will be obtained in liquids of different specific gravities. 
However, by using a biscuit-shaped float with a large 
surface area and small depth of flotation, the possible 
error is small and can be corrected by means of a simple 
adjustment. Furthermore, the buoyancy of the floats can 
be adjusted during manufacture so that they can be used, 
if required, to check the levels of only the heavier liquid 
in a vessel containing two liquids of different specific 
gravities. The indicator itself is available in sizes up to 
12 ft in length, with the dip-rod graduated in feet, inches, 
and tenths of an inch or in centimetres. Alternatively, 
the rod can be furnished plain with a special marking kit 
for calibration by the operator himself 


Micro-Miniature Soldering Tweezers 


A new type of soldering instrument, specially intended 
to meet the need for precision soldering in laboratories 
and in production lines for micro-miniature modules, 
diodes, relays, and transistors and other semiconductors, 
as well as in such applications as the soldering of jewellery, 
etc., is being manufactured by Oryx Electrical Labora- 
tories Ltd., of Worthing, Sussex, and is being marketed 
exclusively by W. Greenwood Electronic Ltd., of 
London, N.W.2 


Essentially, the instrument, which is fully patented, 
comprises a handle carrying two limbs which form the 
arms of a pair of tweezers fitted with tips of & in. 
diameter, each tip being heated by a separate 6-V heating 
element in each limb. The tips are made of solid nickel 
to ensure long life, and their replacement, when necessary, 
is a simple operation, merely involving unscrewing a bush 
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in the handle and fitting a new limb, complete with 
heating element. A maximum tip temperature of 290°C 
can be obtained, and the instrument is extremely light 
and easy to manipulate by means of a very slight finger 
pressure. An unobstructed view of the work is obtained 
at all times for close precision soldering, and the operator 
can hold the work and provide simultaneous heating on 
both sides with only one hand. In this way, heating 
times are considerably reduced and cold joints are 
virtually eliminated. 


Remote-Control Globe Valves for 
Liquids or Gases 


Available in sizes from 4 to 3 in., the ““Hydrovalve”’, 
announced by The Perrett Control Co. Ltd., of Hounslow, 
Middlesex, is a globe-type valve designed to control the 
flow of liquids or gases up to a pressure of 125 psi 
and operated pneumatically or hydraulically by remote 
control. The valve is simple in design and positive in 
action, and its size is only two-thirds that of an equivalent 
manually operated valve. All components are readily 
accessible for servicing, and the valve action is non- 
concussive, thereby eliminating problems of hammering 
in fluid systems. Also, because it is constructed through- 
out in non-ferrous metals, with synthetic-rubber valve 
seats, piston cups, and gland seals, it can be used with a 
wide variety of liquids or gases. 


The va!tve, which is particularly suitable for inclusion 
in process-control and automation systems, is of the 
“under-and-over” type, with a renewable disc seat, and 
has the special feature that the line pressure itself ensures 
a tight shut-off When the valve is closed, the liquid or 
gas entering the inlet passes through the hollow spindle, 
fills the cylinder at the top of the unit, and acts on a 
piston. This piston has a greater surface than the valve 
disc and keeps the seat firmly in the closed position, 
despite variations in line pressure. Application of the 
control pressure to the lower part of the piston overcomes 
the downward thrust and causes the valve to open. The 
rate of opening is controlled by the size of an inter- 
changeable nozzle fitted in the bore of the hollow spindle, 
and the control pressure (40 to 100 psi) necessary to open 
the valve is considerably lower than the line pressure. 
When the control pressure is released, the line pressure 
on the top of the piston, aided by a small phosphor- 
bronze return spring, closes the valve. The rate of closing 
is again determined by the size of the nozzle controlling 
charging of the upper cylinder, and it is this feature which 
produces the non-concussive closing effect. 





The Ultimate in 
Power Transmission 


VOITH/N.B.L. 


VARIABLE RATIO 


TORQUE CONVERTERS 


The Converter with precise Control System giving the 
exact torque or speed as and when wanted. 

Controllable through variable reaction blading and giving 
the D.C. series wound motor characteristics for use with 
the simplified A.C. constant speed motor. 

Range of sizes from 20 H.P. to several thousand H.P. 
through one transmission. 


NORTH BRITISH LOCOMOTIVE 


CO. LTD., GLASGOW 
LONDON OFFICE: LOCOMOTIVE HOUSE, BUCKINGHAM GATE, S.W.1 
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Many are the end uses for Chesterfield seam- 
less steel gas cylinders; more than 10,000,000 
manufactured to date, pierced and drawn 
1. 50 bs. Seamiess Stee! CO2 Cylinders, part of from solid billets of steel. Cold drawn seam- 
the “Pyrene”’ fir tect i t fitted » 
to British Ra lnede 1400 i deaads aloctrio less steel Chesterfield cylinders are produced 
locomotives. (With acknowledgements to to conform to the specifications and regula- 
‘English Electric’, The Pyrene Company Ltd. . 
and British Railways) tions ruling in all countries, and are as per- 
fect as our modern plant and manufacturing 


know-how" can make them. 


chesterfield tubes 


THE CHESTERFIELD TUBE COMPANY LIMITED, CHESTERFIELD, ENGLAND - A MEMBER OF THE @ GROUP 
crc @s 


2. Seamiess Stee! High Duty Accumulator 
Cylinders for ‘‘Peco"’ pressure die-casting 
machines. (With acknowledgements to the 
Projectile Engineering Company Ltd.) 
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SEA Ce Stock pup 


‘than( ollingwood . 


V-BELT | 
COM-PACWedge V i | wa Stocks of Atlas 
LINK-V 11. V ! TAPER BUSHE? 


V PULLEYS 
AND SPECIAL GROOVING 





Brake Step 
Drum Cone 


oe 
Attach this cut-out to your letter heading 


K Top Engineering Quality i @Pliease send NEW comprehensive V-pulley catalogue 


+ Competitive Pricesand | 
Deliveries 8 Nome 














COLLINGWOOD IRON WORKS 
/ 18-22 WORTHDOWN STREET ~- KING'S GROSS ~° LONDON N.1. ¢ 
2, 4733, 6576 


Telephone Terminus 4751, 475: eo Telegrams. Chaseiey, Horde, Lendee 


Position 


? 
i 
4 
5 
The London Shafting & Pulley Co. Ltd. : 
| 


Lee eee ee eee eee 
: 


DECEMBER, 1961 Volume 22, No. 12 111 








+ 


Ne 





Meg 
il 
4 


g | 


Hardy Spicer, already widely known in the 

Automotive and Railway industries, are supplying 

‘ ‘ noe - " The Sulby ‘Bookliner’ made by Sulby 
increasing quantities of drive shafts and universal Engineering Development Co. Ltd., 
- " . : ‘ : : installed in the bookbinding works of 
joints for a variety of engineering applications. Kelly & Sons (London) Ltd. 
Typical of these are the two universal-jointed shafts 

illustrated here, used in this case to drive the feed 


conveyor in a ‘‘Bookliner’’ book-binding machine. 


HARDY SPICER 
PROPELLER SHAFTS 


HARDY SPICER LIMITED 
CHESTER ROAD - ERDINGTON : BIRMINGHAM 24 TEL. ERDINGTON 2191 (18 LINES)- TELEX 33414 @lrttotd 


ENGINEERING DIVISION OF BIRFIELD LIMITED 
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AUTOMATIC SIZING 


PNEUMATIC 
GRINDING 
MACHINE 
CONTROL 


ONE HUNDRED YEARS OF FINE MEASUREMENT 


THOMAS MERCER LIMITED if wp 
+ ~s 
of St. Albans, Hertfordshire. TELEPHONE ST. ALBANS 55313 ih =| 


MRP 2509 O fice: J. F. TENNENT LTD., 52 ST. ENOCH SQUARE, GLASGOW, C.1 
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Minimum 
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The new MilTherMatic steam trap has been 
specifically designed to meet the needs of mode 
with special emphasis on its ability 

to discharge condensate 

consistently at steam temperature 


Great attention has been paid to ensuring 

that only the minimum of maintenance is needed 

Six components form a complete trap strainer 

and there is only one moving part 

The internal trim is of stainless ste 

easily renewable ‘en situ 

Choice of body materials, either manganese bronze 
r stainless stee 


MIDLAND INDUSTRIES LIMITED + HEATH TOWN WORKS - WOLVERHAMPTON ~~ Tel: 2390! 


fice 28 V eet 


Glasgow Office: 69 St. Vincent Street, C.2 
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MANUAL CONTROL VALVES i. DENISON 


Threaded body or subplate mounted VANE PUMPS/MOTORS 
design for pressures up to 2500 psi or Outputs 80 
5000 psi, 7 different spool configurations, gpm to 97 H.-P. 


SOLENOID 
CONTROLLED 
VALVES 


Built to JIC Standards 
for pressures up to 
3,000 psi and 5000 psi. 


DENISON 
AXIAL PISTON 
Ss EQUIPMENT 


CONTROL 
VALVES 


Available as 
Relief 
Sequence. 
Unloader — 
Pressure 
reducer. 





Pumps and motors of this series are expressly designed 
to cater for application demanding heavy duty service 
and high efficiency operation. Available in both fixed 
and variable displacement 6 different types of controls 
are offered. 
@ HANDWHEEL CONTROL @ STEM CONTROL 
@ HYDRAULIC CYLINDER CONTROL 
@ ELECTRO MOTOR CONTROL 
@ PRESSURE COMPENSATION CONTROL 

@ SERVO CONTROL 
Pump output range from 1.9 t 
1 15 gpm Motor output range 

om 1°25 to 310 H.P. over 


various speed ranges 
Send for full details 


pant SINE 
EQUIPMENT 
7 Dodi og 

> ss 100 H.P. FLOW CONTROL VALVES 


Instant, exact, and infinitely variable 
regulation of flow up to }” capacity. 


DENISON DERI LIMITED, VICTORIA GARDENS, BURGESS HILL, SUSSEX. TEL: BURGESS HILL 85747/8 9 
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dust-free assembly at low cost 














Providing a pressurised, dust-free area for the assembly of small 

components, the Plannair Pressure Cabinet has these advantages: 

Saves cost: eliminates the need for dust-free rooms. 

Saves floor space: light and easy to move but stable in operation. 

Comfortable to work at: adjusts to suit individual workers, 

encouraging max.mum production without fatigue. 

Completely free of dust: only the operator's hands are in the 

assembly area. 

Maintains quality: a spring loaded centre panel prevents the job 

. being withdrawn into dust-laden atmosphere. 

| tee SC gag AIT OO ag 
EVN = pressurised dust-free ASSEMBLY CABINET 


Write for details: Pilannair Limited, Windfield House, Leatherhead, Surrey - Telephone Leatherhead 4091 





MILLIONS 
MORE 


valve 
reversals 


exclusive development 


INCREASES VALVE LIFE many times 


Midland Pneumatic valves with exclusive ‘‘Fluon”’ 
> valve slides, mean millions more valve reversals. All 
— - : a — A Tr 
—— —— er other parts are bronze or stainless steel. The range, 
1. CYLINDERS, 1°=— 14" BORE 
2, SOLENOID CONTROL 
VALVE 


+”—1” B.S.P. Quick delivery and of course a complete 


range of cylinders, control valves and air line fittings. 





Write for catalogue. 


Telephone: 32501-2 





PNEUMATIC LTD 


NEW CROSS: WOLVERHAMPTON 
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TOUGH, STRONG, CORROSION-RESISTANT AND QUIET 


Harrison “‘ Glideway” curtain fittings make excellent use of accurately moulded components in 
*Maranyl’ 1.C.1. nylon. To prevent rust, the rails of the “ Glideway” are made from ‘ Corvic’ 
I.CJ. vinyl polymer with a steel strip reinforcement for additional strength. These components 
are made for Harrisons by their associated company, Wragby Plastics Ltd., Wragby, Lincoln. 


Harrison chose ‘Maranyl’ I.C.I. nylon 
for these curtain fittings 


These curtain fittings will never corrode, and will operate smoothly 
and silently, however heavy the curtains they hold. To ensure these 
qualities ‘Maranyl’ I.C.I. nylon was specified for moulding the 
supports, gliders and hooks. The rails are made from ‘ Corvic’ I.C.I. 
vinyl polymer with a steel strip reinforcement for additional strength. 
If you would like more information about these materials and the 
Technical Service available, any I.C.I. Sales Office will be glad to 
help you. 


*‘Maranyl’ is the registered 


‘M i Maranyl” is the registered 
wWwarany ond oe Aon lemma 
« 


“Corvic’ is the registered trade mark for the vinyl polymers manufactured by 1.C_1. PN 172 


IMPERIAL CHEMICAL INDUSTRIES LIMITED ~- LONDON: S.W.1 
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Cnccd production 


WITH FULLY AUTOMATIC 
DRILL “as PITCH 
CONTROLLED TAPPING 


Quickly and easily set for drilling, 
reaming, spotfacing and tapping 
holes up to 24” dia., on 9"-40” P.C.D. 
in flanges, rings, discs, etc. Pro- 
vision for fully automatic control of 
spindle: rapid approach, drill feed, 
withdrawal, tapping feed, spindle 
reversal, table indexing 

or combinations 

of these with 

manual 

operation 

for any 

selected 

movements. 

12-speed 

spindle in hydrau- 

lically actuated head 

with 18” traverse in 

which is mounted a quill 

type drilling spindle with 12” 
traverse and infinitely variable 

feeds between 4” and 12”/min; rapid 
approach at 230” ‘min. and withdrawal 
at 470" /min; 36” dia. indexing table 
driven through worm gear by inde- 
pendent $H.P. motor. For full details, 


send for illustrated leaflet D.25. = HIGH - SPEED 


JAMES ARCHDALE & CO. LTD. & WERTIGAL DRILLS 
dalam WITH AUTO- INDEXING 


0 em ROTARY TABLE 


Sole Selling Agents: ALFRED HERBERT LTD., 
COVENTRY Tel: Coventry 89221 


We 


Nae PUR boaieii fake 
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DESIGN 
PROTOTYPE 

& PRODUCTION 
WORK, 
CONTACT— 


The Abbey Panel & Sheet Metal Co. Ltd. 


BAYTOWN ROAD, EXHALL, NR. COVENTRY. TEL: BEDWORTH 2071 (P.B.X) | ae 
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GENERAL ELECTRIC COMPANY LTD 


7 Re id 





Machine Tools 


J 


Illustrated above is the 03SD Richmond Universal Milling 
machine selected by General Electric Company Limited, 
from the extensive range of “RICHMOND” Milling 
machines. Built from the finest materials and incorporating 
first-class workmanship, all “RICHMOND” radial drills 
and milling machines are simple to set up, easy to adjust 
and combine high productivity with exceptional accuracy. 
Stocked by leading machine tool merchants throughout 
the country, ““RICHMOND” range the world over! 


Please send for fully comprehensive Richmond Milling and 
Drilling machinery literature to :- 


MIDGLEY & SUTCLIFFE LTD BN 


WretsueeG@e WUARS ~~ HUNSLET~- LEEDS - 186 G00 


Telephone: 76032/3 Telegrams: ‘Tools’, Leeds, England 
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360° SAFE 


with SEEGER CIRCLIPS 


Cy Automotive Engineering Limited 
The Green, Twi m, Mic 


cKer a 


Wrekel ick t-5 


ONE OF THE SHEEPBRIDGE ENGINEERING GROUP 


SEEGER CIRCLIPS ARE ON THE ROLLS-ROYCE APPROVED LIST 
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C4 
Coou / hard Maliven fief 


THE MODEL 215 


GUARDED KIPPCASTER 


for fast safe quality pressure 


diecasting 











featuring 


the new SAFETY GUARD 


* FULLY INTERLOCKED 
% QUICK DIE CHANGES ... GUARD STAYS ON 


These guards can be fitted to existing machines. 


* NO LOSS IN PRODUCTION 


CONSULT 


WM. COULTHARD & CO. LTD. DURRANHILL, CARLISLE. 21418 
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Are YOU concernec 
SPEED and ‘SPACE ? 


GEARING UP or GEARING DOWN 


for INDUSTRIAL and MARINE applications . . 


3 . 2) A\ILILIEN - stoECKICHT 
| EPICYCLIC GEARING 


The most compact speed-reducing or speed-increasing arrange- 
ment for all types of prime movers and or driven machinery 


Please address all enquiries for gearing to ATLAS WORKS, PERSHORE, Worcs 
Telephone: Pershore 110 Telex No 33288 


=iAl EE WA NEL) Coe Os ELBEDFORD| 
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40M. and CM. 3-Speed and Reverse 

constant mesh Gearboxes with transfer units 

six forward speeds down to 13.76: 1 in bottom 

gear and two reverse speeds. Ratios selected to give two 

3-speed Gearboxes in one. In high gears, a transmission 
available for working on good surfaces with moderate loads, and 
engagement of low transfer gears alters the transmission 


characteristics to suit heavy loads and bad going. 


GEAR BOX 


P. R. MOTORS LIMITED 


Aldbourne Road, Coventry. Telephone: 25382/3/4 
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0° 
INCREASE in 
PRODUCTION 


with 
“ ARO-BROOMWADE ” 
Tap-a-Matics / 











. 
Th) 5 


A three- i TAP-A-MATIC - d d b 
‘“ARO-BROOMWADE” TAP-A-MATICS enable multiple tapping to Frigidaire. Division of General Motors Ltd., for 


F : : ; tapping U-shaped stainless steel switchframe 
be performed where previously only single tapping was possible. This j(RPInE “ole iellecing tales are Gingell 
can effect significant increases in production rates. simultaneously : 

Frigidaire, Division of General Motors Ltd., obtained a substantial he” x 24 T.P.I. right-hand thread 
increase in the production of stainless steel switchframes by installing 

the TAP-A-MATIC set-up illustrated above. A large number of 
variations and set-ups are possible. | Why not discuss your production 14 x 40 T.P.1. right-hand thread 
bottlenecks with a ‘“‘BROOMWADE’’ works-trained representative? = The TAP-A-MATIC unit has given trouble-free service 
Why not write NOW? ever since it was installed two years ago. 


s ; ’ ’ Photograph by courtesy of Messrs. Frigidaire, 
Publication No. 443 T.E. will give you preliminary data. Division of General Motors Ltd 


Air Compressors and Pneumatic Tools—Your Best Investment 


Broom & Wade Ltd., P.O. Box No. 7, High Wycombe, Bucks. Telephone: High Wycombe 1630 (10 lines). Telex: 83-127 
863 SAS 
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MORE AND MORE 
DAY BY DAY 


i: 
HARRISFLEX 


FLEXIBLE BEARINGS 
SERVE INDUSTRY 


The ever increasing popularity 
of Clayflex and Harrisflex bear- 
ings can only be traced to the 
confidence engineers, the world 
over, place in these well proved 
products. 


The pressure and chemically 
bonded Clayflex bearings are 
supplied in forms to suit stand- 
ard and specialized applications. 
Outstanding in this range is the 
B.P. type bearing which has been 
specifically designed to give 
positive axial control under high 
radial loadings, and to cater for 
high conical deflections. 

Harrisflex controlled flexible 
bearings are being used for an 
ever increasing range of applica- 
tions, where space and weight 
restrictions are involved. In 
addition these units offer advan- 
tages in their ease of assembly on 
production lines. 

For further information con- 
cerning these products, please 
ask for the appropriate technical 
literature. The long experience 
of our Technical Staff is at your 
disposal to give advice and submit 
drawings for your particular 
application. 


HOWARD CLAYTON-WRIGHT LTD. 


WELLESBOURNE WARWICK 
Telephone: WELLESBOURNE 316 
Telegrams: ‘CLATONRITE’ WELLESBOURNE 

















COMPRESSORS 


for all industrial applications- 
air or gases. 


Smooth 


The design virtually eliminates out-of 
balance forces and permits installation or 
any floor which will safely bear the 
weight of the unit—heavy foundations 
are not required 


Compact 


Horizontal! arrangement gives a compact 
unit-2 crank units have built-in motors 


Efficient 


Light loading on bearings for long 
service. High standard of engineering 
ensures excellent performance 


Non-lubricated types 
available for 
uncontaminated air 
supply. 


2, 4. and 6-crank 
units available up 
to 1,250 B.H.P. 


ALLEY COMPRESSORS LTD. 


149 NEWLANDS ROAD, GLASGOW, S.4 
Phone: MERylee 7141 Grams: ‘‘Giweir Glasgow Telex’” 


A member of the | Weir | Group of Companies 
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—RECTIFE.L 


MERGURY ARG 


A Mercury Arc Rectifier installation 
at the works of Western Chemicals 
Ltd., Alberta, providing an output 
of 12,000 amps at 510 volts D.C. 
for electrochemical duty. 


SILICON 


A 750 kW 3,000 amp forced air- 
cooled Silicon rectifier for electro- 
lytic duty in Persia. A_ voltage 
regulator is included for voltage 
variation over the range 180 250 
volts D.C. 

















GERMANIUM 


A 6,000 amp water-cooled German- 
ium rectifier providing a continuous 
output at 100 volts D.C. for an 
electrochemical process at the Luton 
Works of Laporte Industries Ltd 


——— MERCURY ARC OR SEMI-CONDUCTOR —— 


HACKBRIDGE & HEWITTIC ELECTRIC Co. Ltd. 


HERSHAM +» WALTON-ON-THAMES>: SURREY 
Telephone: Walton-on-Thames 28833 (8 lines) 
Telegrams & Cables: Electric Walton-on-Thames 
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For problems of torque transmission in 
minimum space, Crofts now have the answer 
with a new magnetic clutch no bigger than a 


threepenny bit. 


This new addition to the range of Crofts 
magnetic instrument clutches will have 
innumerable applications in the fields of 
instrumentation, electronics and nucleonics. 
It is one more instance of Crofts’ perennial 
leadership in power transmission of all 


magnitudes. 


Branch Offices 


SEND FOR PUBLICATION 6013A. 


CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 
THORNBURY BRADFORD 3 YORKSHIRE 


Telephone: 65251 (20 lines). Telegrams: ’Crofters Bradford Telex Telex: 51186 


BELFAST, BIRMINGHAM*, BRISTOL, CARDIFF, DUBLIN, GLASGOW*, IPSWICH, 
LEEDS*, LIVERPOOL, LONDON*, MANCHESTER*, NEWCASTLE, NORTHAMPTON, 
NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT * Stockholding Branches 
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slipring-less — Because ORTLINGHAUS give positive assis- 

electromagnetic : , 

‘Sinus’ mulei- tance to Designers and provide a short-cut to 
Automatic power quick and complete modernisation of machinery. 


shift gear box. 


Mechanical multi-disc 
clutches and brakes. 


-F Pneumatic 
¥. 1 ‘ . 
Hydraulic self-adjusting ¥ ’ ye nose 
multi-disc clutches and brakes. . . aad finas: 
pe ve 


bY Because the ORTLINGHAUS range of 


clutches and gearboxes is the most com- 
prehensive and therefore most likely to 
fully meet the varied requirements of 


modern design. Mechanical turbo-cooled 


single and twin dry plate clutches. 


Because ORTLINGHAUS reliability is unsurpassed, as 
proved by the millions of mechanical, pneumatic, hydrau- 
lic and electro-magnetic clutches, and the thousands of 
reversing, pre-selective and power shift gearboxes in 
use throughout the world. 


Electro-magnetic spring pw 
loaded brakes. } 


Adjustable 
} slipping 
clutches. 
Through SOAG British Designers are taking full 
advantage of ORTLINGHAUS’ 60 years experi- 
ence in the field of power transmission. They know 
Mies ; that no clutch or gearbox is offered unless it has 
Pneumatic turbo-cooled single been recommended by the Makers for the intended 


and twin dry plate clutches. purpose. 


LET ‘ORTLINGHAUS ADVISE YOU— ?°s".o7" 


For further information on the 
‘*Complete Service in Power Transmission’’, write or phone: 


SOAG MAG Mages 1 O83) Lt D 


JUXON STREET LAMBETH LONDON SE11 RELIANCE 7201 
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FOUR helpful publications 


Constant research has ensured that Walpamur Industrial Finishes 

meet every requirement of modern industry, and these four free publications 
will help you to make the best possible use of this extensive range. 
CATALOGUE OF INDUSTRIAL FINISHES describes the pre-treatment of 

metal surfaces before painting and gives details of primers, fillers and stoppers, 
stoving finishes,enamels, nitro cellulose finishes etc. 

EPOXY RESIN PAINTS booklet details the complete range of FEROX 

epoxide resin based paints, including stoving, air drying, and cold cure finishes for 
many industrial requirements. 


SILICONE LEAFLET gives information about the use of silicone in heat resisting 


and water repellent paints, bonding varnishes, etc. 


INDUSTRIAL SHADE CARD shows the complete range of colours available for 
all types of finishes. 


All are obtainable free on request to: 


THE WALPAMUR COMPANY LIMITED cD 
DARWEN AND LONDON en 


R MAJESTY THE QUEER 
ANUFACTURERS OF PainT 
WALPAMUR CO LTO 


Paints, enamels, varnishes and finishes for every industrial need 
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THE LATEST FROM (1S) 


This new booklet gives you numerous examples of how MS Silicones are being used in engineering and 
allied industries—case histories, production techniques and a wide range of illustrations from current 
industrial practice where MS Silicones have cut manufacturing and design costs,as well as improving 
operational reliability. 


MS Silicones offer you this 
unique combination of properties 


Send for ‘SILICONES IN ENGINEERING’ * Resistance to extremes of temperature 
—you'll find things in this booklet you'll * Water repeliency 

want to know more about * Chemical inertness 

Write for ‘MS News’ *% Excellent electrical properties 

— it contains the latest news about all MS products * Adhesion resistance 


(1S)MIDLAND SILICONES LTD 


(Associated with Albright 4 Wilson Lid. and Dow Corning Corporation) 
first in British Silicones 68 Knightsbridge, London, SW1 Telephone Knightsbridge 7801 


Area Sales Offices : Birmingham, Glasgow, Leeds, London, Manchester 
Agents in many countries 


@eeeeeeaeevd02e2e0e20e20e2000808080 

@ Please send me: 

@ =}. acopy of ‘Silicones in Engineering’ C] 
2. a copy of the latest ‘MS News’ 

a . 

e (and put me on the mailing list) [] 

* Name 

@ Company 

@ Address . 

a E.2. 

eeeeoeuaovoeoenoeoeneeoee 6888 
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PNEUTOMATION... 


says MR. SQUINCH, 


made for the worker 


with the boss-class 


The boss-class have it easy. Come at nine, go at five, live on 
the fat. So the man at Lang Pneumatic invented 
PNEUTOMATIONe@ to carry the burden for the hewers of 
wood and drawers of water who live by the sweat of 

their brow. PNEUTOMATIONe@ stretches the long arm, 
puts a shoulder to the wheel, works hammer and tongs 
with might and main, straining every nerve. Boss-class 
jubilant, production up, costs down, profits rising 
Camaraderie, esprit de corps, bonhomie—everywhere 

Join up with PNEUTOMATION.@ 

Send ONE sheet of your note paper—sign your name—and 
we'll send to you details of the Pnew way to make work 


Pneutomation operating a Transfer Station pay. PNEUTOMATION.@ 


“Lang Pneumatic Ltd 


(ASSOCIATED WITH DESOUTTER BROTHERS (HOLDINGS) LTD) 

VICTORY WORKS - OWEN ROAD - WOLVERHAMPTON ~- Telephone: 25221-2-3 + Telex: 33193 
P.6614 
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LANGER 


SIDELOADERS 


* CAPACITIES FROM 3,000 Ib. to 40,000 Ib. 
* Battery Electric, Diesel, Petrol or L.P. Gas. 
* Lift Height 8-24 feet. 


SIDELOADERS are unequalled for handling Palletized Loads 
storework), Steel, Timber, Tubes, Fabrications, Delicate Loads, etc- 
Lift, stack, load and transport—one 
man and one machine doing work 2 eS ame ae oD Be a 
previously requiring several men and pean ARE QUALITY 
MACHINES BUILT BY A 
COMPANY SPECIALISING 

IN SIDELOADERS. THE 
DESIGN, PRODUCTION, 
SALES AND SERVICE 
reliability. TEAMS HAVE LONG 

Terms to suit you—buy, rent or hire. EXPERIENCE OF 

LANCER SIDELOADERSgiveyou @ **ODUCING THE BEST 
FULLY AUTOMATIC TRANSMISSION, gm “ACHINES. THE LANCER 
FORK TILT, FULL HIGH FREE LIFTMAST, gy 'S THE DEPENDABLE 

ALL ROUND SUSPENSION. SIDELOADER. 


machines, Long and bulky loads (up 
to 100 ft. long) handled safely—in 
gangways only 7 ft. 6 in. wide. 

LANCER SIDELOADERS are 
fast, easy and safe in operation— 
designed for easy maintenance and 


Cut YOUR handling costs—telephone o1 write NOW for 
further details op LANCER SIDELOADERS. 





LANGER FH LOADER 











Sideloader is the Trade Mark of Lancers Machinery Ltd. 


Suppliers to the Admiralty, War Office, Ministry of Aviation 
and National Coal Board. 


LANCERS MACHINERY LTD - 41 KNIGHTSBRIDGE - LONDON S.W.1 TEL.: BELGRAVIA 6486/7/8 
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ANY METAL ANY FINISH 


to be sure ! 


GRIFFITHS, GILBART,. LLOYD & CO. LTD. 
EMPIRE WORKS, PARK ROAD, BIRMINGHAM. 


MULTI-PURPOSE SELF-LOCKING 
SPRING PIN FASTENERS 


The Rollpin has proved its value as a simple, 
reliable and uncomplicated single piece fast- 
ener which may be inserted or removed by 
hand or power tools. 


FITS 
PRECISELY 


AS 


Into any hole 
drilled to normal 
production line 
tolerances 


REMOVES 
READILY 


By pin punch without 
damage to pin or hole. 
Can be used again and 
again in original hole. 


THE TEMPERED SPRING 
= 


SHEFFIELD 


Also distributed and stocked by Davis & Timmins Lid., at London, 
Birmingham, Manchester, Bristol, Newcastle, Bridgend? Leeds, 
Glasgow and Edinburgh. 
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WHEELS and 
PINIONS 





A vital contribution to the 
efficiency and reliability 
of cars and trucks 


supplied by 


7S IRTH-DERIHON- 


SHEFFIELD & DARLEY DALE 


High Quality Drop Forgings 
for the Automobile and Aircraft Industries 
THE FIRTH-DERIHON STAMPINCS LIMITED, SHEFFIELD, 
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NOW... 2 NFW szusisvars 


750 an cd _OHMIC VALUE AND CURRENT RATINGS 
Current Ratings Current Ratings 
AMPS 


1000 watts Ohms ___ AMPS Ohms 
: L750 Licoo L750 L1000 
extend the range from 8 to 10 sizes and 74 | 316 | 386 | 3.5 
1 00 watt : 15.8 18.3 100 2.74 3.16 
from 25 to 0 Ss 12.25 14,2 150 2.24 | 2.58 
Models L750 and L1000 incorporate many new features =| es tS aso | 14 | 2.23 
including :— 8.66 10.0 350 1.46 | 1.69 
7.06 8.18 500 1.23 
@ Spindle can be driven from either side and can project 5.48 6.32 1000 866 
on both sides for the ganging of other apparatus. 3.87 4.47 548 


Spindle length can be adjusted for different panel 
thicknesses. 


3rush mounted in gymbals to provide a constant contact 
area. 


Bercostats accommodate far more steps than stud type 
regulators of equal capacity and give finer adjustment. 
Available protected with steel ventilated covers or ganged 
vith or without covers. 


List 613D 


) 
NSS tells you all about them 


THE BRITISH ELECTRIC RESISTANCE CO. LTD. 
QUEENSWAY - ENFIELD - MIDDLESEX 
Tel: HOWard 2411 Grams: Vitrohm Enfield 


13C 





4) pRoDUCct \ONS 


Industry 


in curren 
ment. 
Our many ye 
facturers ' in 
e at your 








HERMETIC pypper eo. kro. 


| “Hermetic” Works, Priory Rd., Birmingham 6 ee ee cen 
Ben aN = "a — | 


























Yoh, -4- meh alm t-y-walel| 


Fifteen of these 3,000 h.p. 25kV 50 cycle locomotives have been supplied for 
service on the London Midland Region of British Railways. 

‘ENGLISH ELECTRIC’ also equipped the first 25kV A.C. multiple unit stock to run 
in Gt. Britain. These units are in service on the Colchester—Clacton line of British 


Railways, Eastern Region. 


POWER GENERATION 
i Y | ’ % , ie Bl 1? 

POWER TRANSMISSION | \( | ISH | l( RIC 

POWER CONTROL LAU JLbL 1 

POWER DISTRIBUTION 

POWER TRANSFORMATION 

POWER CONVERSION 


POWER UTILISATION 
POWER MEASUREMENT 


Power is our business 


Tue ENGLISH ELECTRIC Company Limitrep, ENGLISH ELECTRIC House, STRAND, LONDON, W.C.2 
Partner in Progress with NAPIER, MARCONI'S, VULCAN FOUNDRY and ROBERT STEPHENSON & HAWTHORNS 
on in The ENGLISH ELECTRIC Group 
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FASTEN/ATION 


The mechanics of modern fastening have matured to 
the point where it is now considered a science 


We like to call it FASTEN/ATION 


Camlioc has more than 20 years experience in this 
specialized field. The fastener shown is just one of 
many different types. (Write for catalog No. E 61) 





© 








SLEEPER 
ON/OFF 


PUSH BUTTONS 


fasten securely 


put safe control 
at the operator’s 
finger tips. quickly and easily installed 


no loose parts 


= : ioe open and close 
The unique Sleeper ON/OFF with @ @uarter-tum 

I J r r- 
Push Button provides positive Other SLEEPER pro- 


ON/OFF control at the ducts include 
working plane e FLOAT SWITCHES 


safely conveniently e LIMIT SWITCHES 


Technical Representative in Great Britair 





CAMLOC FASTENER GMBH 
Cc. E. SLEEPER LTD., } Kelkheim/ Taunus - Germany 


F kf Ss 
PONSFORD ROAD WORKS, MINEHEAD, SOMERSET | eee, die 
Telephone: Minehead 873 





MATERIALS range from Mild and Stainless 
Steels to heat resisting ‘‘Nimonic"’ Alloys 





WELDING CAPACITY of up to 15 sq. 
ins. in Mild Steel, 64” dia. and 8 ins. cross 
sectional area of Mild Steel Tubes. 


bad eT A WELD QUALITY of complete uniformity 
e } n g : { is and accurate tolerances minimises machining 
Lis 4 OX) 
j Ws » 


MODERN MACHINES of up co 60 tons 
upset capacity. 





Ask REYNOLDS Technical 


Staff to advise on the 


application of Flash Welding 
. <a TESTING and inspection to A.I.D. Standards 
to YOUR products. ZA } . —~ can be carried out. 


WELDING FACILITIES are supported by 
comprehensive manipulation and heat treat- 


ment plant. 


Please write for 


literature F.W.11 REYNOLDS TUBE CO L Y Cy BIRMINGHAM 1! £12 
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GOOD 


VIEW ! 


I8 mouldings-just one fixing screw 


> wedge (a) holds the Jens 
(b) in position securely, 
yet allows for minor 


alignment adjustments 


ectrical contact slips (c) 
are attached by meta/ 
fasteners (d) which clip 


over plastic pins. 


The overlapping ledge (e) 
holds the slide (f) in 
position and simultaneously 


completes the electric circuit 


DECEMBER, 
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Keen on photography? Next time you pass a photographic shop look at this 
brilliant, new, colour-viewer by Johnsons of Hendon Ltd. Asa photographer 
you will appreciate its undoubted efficiency and the advantages of its variabic 
magnification. The ingenious arrangement for holding the slide in position 
also closes the electrical circuit to provide illumination without resort to 
finger-pressure or a switch 

Asa plastics engineer or user, you will be impressed by the superlative 
finish of the two-colour injection mouldings, the single fixing screw and the unique 
way the lenses have been secured. We co-operated in the design, made the tools, 


produced the mouldings and handled assembly and packaging. Our associate com- 
pany the British Optical Lens Co. designed and produced the giass lens systom 


E.EIliott Limited 


The plastic moulders with the engineering background 
315 SUMMER LANE, BIRMINGHAM 19 
Telephone: ASTon CROSS 1156/7/8/9 





NEW from POLYPENCO 
in 116 sizes 


| 


LONG LIFE 
ECONOMICAL 
MATERIAL 


& 


for all bearing and wear part applications 


This NEW nylon formulation, exclusive to MC Nylon tubular bars, the first standard availability 
POLY PENCO, brings NEW design possibilities to the in MC Nylon, are made in outside diameters ranging 


engineer in a wide variety of applications—NEW high from 2” to 15”. Wall thicknesses of 2”, $”, ?”, and 1” 


performance characteristics for bearing and wear are standard with wall thicknesses up to 2” made to 


parts—NEW manufacturing economies for the user— order. Standard lengths up to 13”. Longer lengths 
and a NEW high availability in a wide range ot available on request. 


POLYPENCO LIMITED 


GATE HOUSE, WELWYN GARDEN CITY, HERTS. Tel: Welwyn Garden 25581-4 POLYPENCO 
Associated Companies in U.S.A., France and Germany. 


Regd. Trade Mark 


MANUFACTURERS OF NYLON P.T.F.E. AND OTHER ENGINEERING PLASTICS 


PP/Al3a/61 
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E.P.E. thrive on solving D.C. motor problems— 


have done for years. 

We can supply D.C. motors and 
generators of any enclosure—at a very 
REASONABLE PRICE 


THE ELECTRICAL POWER 
ENGINEERING Co. (B’ham) LTD 
E-P-E Works, Bromford Lane 
Birmingham 8 


X% STE 2261 


London Office: 421, Grand Buildings, Trafalgar 
Square, W.C.2. Phone: WHitehall 5643 & 7963 
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Our representative could show you 
samples from our unlimited range of 
high pressure die castings —but we would 
like you to visit our factory and see our 


production facilities for yourself. 


Write, call or telephone direct to our Sales Manager 


HILLS PRECISION DIE CASTINGS LTD 


CATESWELL ROAD - HALL GREEN ~~ BIRMINGHAM 11 * Tel. ACO. 0691/5 
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l 
Super-Vee combats atmospheric pollution 
with guaranteed 
96% efficiency at 
minimum cost. 


Vokes Super-Vee is an inexpen- 
sive, expendable air filter which, 
because of its unique medium, 
can offer up to 25°, greater 
capacity compared with similar 
filters of the same size. This 
medium, impregnated with a 
specially developed adhesive, 
combines high filtration efficiency 
guaranteed 96°, against Aloxite 
50 Test Dust) with long life. 
Unaffected by moisture, non- 
cracking, and resistant to fungal 
growth, it is ideal for the 
collection of sooty or tarry 
deposits, without any danger of 
fibre migration, 





VOKES Alf Fi 





Vokes Super-Vee, which is fully 
interchangeable with other filters 
of its type, is already widely used 
in applications such as paint 
finishing plant, chemical labora- 
tories, textile plant, distilleries, 
nuclear power plant and heating 
and _s-ventilating installations. 
Write for details of how it can 
give you high filtration efficiency 
at lowest possible cost. 


FILTER MEDIUM IS FLAME 
RESISTANT TO BSS 476 


4 j j 4 


4 
s 
é 
Py 
Zz 
9% 
y 
y 


VOWES AIR FILTER 








LA 


*Registered Trade Name 


VOKES LTD: HENLEY PARK: GUILDFORD - SURREY 


Telephone: Guildford 62861 (6 lines). 
Telex: 8-535 Vokesacess, Guildford. Represented throughout the world. 


Telegrams: Vokesacess, Guildford. 


VvS62 
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Bolts, Nuts, 
Set Screws, Studs, 
Machine Screws, 
Wing Nuts, Dome Nuts, 
Flat and Spring Washers 


FREDERICK MOUNTFORD (BIRMINGHAM) LIMITED 
Fremo Works, Moseley Street, Birmingham, 5 
Telephone : MiDiand 7984 PBX Telegrams : Fremo, Birmingham 








WOLDeee | POBVRRYME’ 


MULTI PURPOSE PRIMER 




















AIR DRIES for STEEL: ALUMINIUM 
IN 10 Mins. BRASS * COPPER 


OVERCOAT MAZAK * ZINTEC 
giles HARDBOARD 


sycolatiniada ARTHUR HOLDEN & SONS LTD. 
BRUSH, SPRAY, DIP Bordesley Green Road + Birmingham 9 Tel. Victoria 2761 
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Foremost in ADVANCED 
WELDING 
TECHNIQUES 


Specialists in complete design and manu- 
facture ofall types of standard and special 
purpose resistance welding equipment 
from 1 KVA to 1,500 KVA or greater, 
and including fully automatic conveyor 
and hopper fed lines for high speed 
production requirements in the auto- 
mobile, aircraft, steel drum and wire in- Special multi head ‘Push-Pull’ Spot Welding 
dustries, and all branches of engineering. Machine welding large panels for garage doors. 


Also designers and manufacturers of: 


Special Purpose Jigs and Fixtures 
Press Tools and Dies 


c Apply for full Specifications and Literature to Dept. E.D. 
Electronic Controls 


Tube Mills 
Cycle Rim Forming and Welding Equipment 


CASTLE MILL WORKS 
_ DUDLEY WORCESTERSHIRE ENGLAND 








PRESSING 


If you require pressings consult Ward 
(Metal Details) Ltd. We are specialists 
in the manufacture of all types of small 
and medium pressings of any shape, size 
and thickness, in steel, tinplate, copper 
etc. from which complete assemblies can 


be fabricated by welding, soldering or 
brazing. WA » p 
lilustrated here are some examples of 
our products, and similar components (METAL DETAILS) ITD 


can be produced to your own specifica- 
tion and design, and supplied in painted, 


plated or enamelled finishes. DARLAS TON STAFFS 
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CONSTANT 


Swe PRESSURE 


‘ 

traction! need not 
of the ; @ be wearin 
eight’ & g 


- 


% 





—_ = 


“see remarkable 
test figures Young Hydraulic Valves are precision 


made from high-grade materials 


STIFFER THAN SHEET METAL 


ensuring wear-free, top performance at 
maximum pressure. This combination 


- ae . ives complete, finger-tip control at all 
The new grade of Plymax—STRUCTURAL PLYMA... & P ger-tip contre 4 
two sheets of 26 s.w.g. aluminium or galvanised steel, | lever positions, whatever the pressure 
bonded to a core of exterior plywood . .. a structural sheet | and with no load drop even when 
of remarkable stiffness that gives dramatic reductions in 
weight with all the surface properties of metal. 2 er : 
PLYMAX has been scientifically tested and compared for The design of Young Valves enables 
rigidity, thickness and weight with sheet steel and alum- | them to be built up into composite 
inium; the comparison figures are highly < apace } bento 
Analysis results, which completely describe this materia f 

’ ’ : rom 15 to 45 g.p.m. at operatin 

structurally, are available in condensed, tabular form for &.P pe & 
your files. Send for them now. | pressures up to 2,000 p.s.i. The range of 


Young heavy duty Hydraulic Pumps 


several cylinders are used simultaneously. 


—the range includes capacities 


is equally outstanding — they incorporate 
(eawaneneresasasesasesenanarassesy 


many exclusive design features and 
9, 
i 2 Please send me technical data on 


STRUCTURAL 


| iPLYM 


eae 


are available in capacities from 12°5 to 
30 g.p.m. at 1,000 r.p.m. For full 
information write now under ref E.D 


HYDRAULIC PUMPS 


§ company AND VALVES 





i ADDR BSS. 





VENESTA PLYWOOD LIMITED, Vintry House, at heart 
Queen Street Place, London, E.C.4. Telephone: CENtral 3040 
wee wee wwe ewww JOSEPH YOUNG & SONS LIMITED: KAY STREET 


Tae 13 BOLTON - LANCASHIRE 


Telephone: Bolton 2/431/2 Telegrams: Hydraulics Bolton 


@YG.2 





“know-how” 


Since our establishment in 1881, we have amassed a fund of detailed 
technical knowledge and practical working experience which has placed 
us in a unique position. Nowhere else does there exist such a firm of 
specialists, whose many activities are in evidence in the Engineering 
markets of the World. Dynamometers and complete Engine Test Plants, 
Variable-speed Couplings, and Water Coolers are but a few of the 
specialities of Heenan & Froude—the complete Engineering Specialists 
whose services are always at your disposal. 





VARIABLE-SPEED COUPLINGS; 











WATER COOLERS 








TEST PLANTS 


Remember -— There is no substitute for experience 





ENGINEERING 
SPECIALITIES BY 








ENGINEERS, WORCESTER 
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SINGLE-ACSING CIRCUIT 


| thinkofacircuit 


REDUCING VALVE 4 RELIEF VALVE ee 
rT] DOUBLE- ACTING 


i LINE CIRCUIT 


PRESSURE 
\/v¥ 
EXHAUST 
di 


ee Fy 













































































4-WAY SD VALVE 


.any circuit. Or think of a hundred circuits, each 
with a different application in hydraulic control. 
Then think of Ellisons. Ellison can offer you a 
specialist-designed, precision-made valve for 
every purpose. For water or oil; hand, foot, air, 
pilot hydraulic or solenoid operated. And our 
engineers have a great deal of experience in 
planning complete circuits which they would be 
glad to put at your disposal. 

We shall be pleased to send further details of the 
Ellison range of hydraulic valves on request. 


ELLISON HYDRAULICS 


Division of George Ellison Limited 
gue PERRY BARR - BIRMINGHAM 22B 


THE ENGINEERS’ DIGEST 





Index of Current Advertisers and their Advertising Agents 


Aabacas Engineering Co. Ltd 
Agency—Rowlinson Broughton Ltd. 
Abbey Pane! & Sheet Meta! Co. Ltd 
Agency— Willington Adv. Ltd. 
Acheson Colloids Ltd. 
lency—Norman Davis Ltd. 
Ackwerthie, John, Ltd 
Agency—Maurice G. Parker Ltd 
A.E.1.-Birlec Limited 
Agency—Sandbrook, Metcalf & Co. Ltd 
A.E.1. Plastics (Aldridge) Ltd 
Agency—Taylor Advertising Ltd. 
Allen, Edgar & Co. Led. _ 
Agency—Rowlinson Broughton Ltd. 
Allen, W. H., Sons & Co. Led. 123 
Alexander Machinery (Kenametal) 
Agency—Shaw & Underwood (Advertising Services) 


Ltd 

Alley Compressors Ltd 126 
Agency—Scottish industrial Advertising 

Allspeeds Ltd. 31 
Agency—Hyde & Partners Ltd. 

Alumilite & Alzak Led. 10 
Agency—-Beresford Bourke Ltd 

Anderton Springs Ltd. a 
Agency—Powney Parker Publicity Ltd. 

Angus, George, & Co. Ltd. 39 
Agency—Redheads Adv. Ltd 

Archdale, James, & Co. Ltd 

Armco Ltd 59 
Agency—ndustrial Publicity Service Ltd 

Armstrong Stevens & Son itd 152 
Agency—Boswel!, Barratt & Phillips Ltd 

hasuilaed Electrical industries Ltd. 37 
Agency—T.G.A. Co. Ltd. 

Atlas Plating Works Ltd ~ 
Agency—White & Carter Ltd 

Automotive Engineering Lcd 
Agency—T. B. M. Advertising Ltd 

Automotive Products Co. Ltd 
Agency—H. Raymond Morgan 

Avo Ltd. 
Agency—National Publicity Co. Ltd 


B.1.P. Engineering Co. Ltd 
Agency—Centra! News Ltd 
B.R.C. Engineering Co. Led 
Agency—Murray Watson Ltd. 
B.S.A Tools Ltd 
Bailey, Sir W. H., & Co. Led 
Agency—T.G.A. Ltd. 
Baker, John, & Bessemer Ltd. 
Agency—J. Peers & — Ltd 
Balfour, Arthur, & Co. L 
ency—Charles ad “ Partners Ltd 
Bellows Valvair Ltd. 
Agency—Elliott Advertising Ltd 
Benson Bond Ltd. . 
Agency—Nigel Rainbow & Partners 
Benton & Stone Ltd. 
Agency—Longleys & Hoffmann Ltd 
Berardi, Rino 
Birfield Group 
Birweico Ltd. 
Agency—Grosvenor Advertising Ltd 
Borg & Beck Co. Led. 
Agency—H. Raymond Morgon 
Brayshaw Tools Ltd —_ 
—ingham Butterworth Ltd. 
British Electric Resistance Co. Ltd 136 
Agency—john Collings & Partners Ltd. 
British Federal Welder & Machine Co. Ltd. 145 
Agency—Press and General Publicity Service Ltd. 
British Manze! Oil Pump Co. _ 
British Resin Products Led. _ 
Agency—T. G. Scott & Son Ltd. 
British Rolling Mills Ltd. 26 
Agency—Maurice G. Parker Ltd. 
Brookhirst Igranic Led. : aime _ 
Agency—Stanley D. Dickson 
Broom & Wade Ltd. 
Agency—Stephens Adv. Service Ltd. 
Brotherhood, Peter, Ltd. 
Agency—). Peers & ~ a Ltd. 
Brown, Boveri & Co. L 
Brown, David, ea oo (Sales) Ltd. 
Agency—Oelrichs Advertising Ltd 
Brown Fintube (Great Britain) Led. 
Agency—Grosvener Advertising Ltd. 
Buhler Brothers (England) Led 
Bull, John, Rubber Co. Led. 
Agency—Frank Gayton Adv. Ltd. 


Cover 4 


DECEMBER, 1961 


Butterley Co. Led., The 
Agency—Rowlinson-Broughton Ltd 


Camloc Fastener GMBH 138 
Agency—Batten Barton, Durstine & Osborn wees” 
Carbide impregnation Ltd 12 
Coppier, Fratelli _ 
Carborundum Company Ltd., The 57 
Carobronze Ltd — 
Castrol Industrial Led. - 
Agency—Dorland Adv. Ltd. 
Chapman & Hall Led. 22 
Chesterfield Tube Co. Ltd 110 
Agency—C. B. Casson Ltd. 
Churchill Machine Tool Co. Ltd., The —_ 
Agency—Associated British Machine Tool 
Makers Ltd 
Clayton-Wright, Howard Ltd 126 
Agency—Don Earl Publicity Ltd 
Colt Ventilation Ltd _ 
Agency—Greenlys Ltd 
Compofiex Ltd. 
Agency—T.G.A. Co. Ltd 
Cory Bros. & Co. Ltd 
Agency—Hyde & Partners Ltd 
Cossor Ltd., A. C 
Agency—Holmwood Advertising Ltd 
Coulthard, Wm., & Company Ltd. 
Cradley Boiler Co. Ltd. 
Agency—Riley Advertising Ltd. 
Croda_ Ltd 
Agency—Farmer-Herbert Advertising Ltd. 
Crofts (Engineers) Led. 
Cronite Foundry Co. Ltd., The 
Crowthorn Engineering Co. Ltd 
Agency—j. K. Clayton Advertising Ltd 


Denison Deri Ltd 115 
Agency—S . ‘cone (Birmingham) Ltd 

Dick, R. & J., _ 
Agency—Rex publiciey Ltd. 

Doncaster, Daniel & Sons Led. 
Agency—Rowlinson Broughton Ltd 

Dowty Seals Ltd 
Agency—Hamil! Toms Ltd 


Eagle Pencil Co. _— 
Agency—Saward Baker & Co. Ltd. 

Electrical Development Association 100 
Agency—Mather & Crowther Ltd 

Efco Furnaces Lrd _ 
Agency—Nige! Rainbow & Partners Ltd. 

Electrical Power Engineering Co. (B'ham). Led. 141 
Agency—WNicholls, Dorrity Advertising Ltd. 

Elliott, B. (Machinery) Led. 
Agency—Nige!l Rainbow & Partners Ltd. 

Elliott, E., Led. 
Agency—Sterling Advertising Ltd. 

Ellison, Geo. Ltd 
Agency—Crossley & Co. Ltd. 

Empyrium Welding & Mfg. Co. Ltd 
Agency—jack White & Assocs. Ltd. 

Engineering Materials & Design Exhibition _ 
Agency—F. John Roe Ltd. 

English Electric Co. Led., The 137 
Agency—Technical Advertising Service Ltd. 

English Steel Tool a 58 
Agency—T.G.A. Ltd 

E.N.V. Engineering Co. Ltd. a 
Agency—Allardyce Palmer Ltd. 

Evertaut Led. 
Agency—Elliott Adv. Ltd. 


Fabbrica Italiana Trapani ideal 
Fafnir Bearing Co. 

Agency—H. Raymond Morgan 
Faure Herman 
Fel-Electric Ltd. 

Agency—Oelrichs Advertising Ltd. 
Fenner, J. H., & Co. Led 

Agency —Hyde & Partners Ltd. 
Fibreglass Ltd. 

Agency—Notley Advertising! Ltd. 


Volume 22, No. 12 


Firth-Derihon Stampings Ltd., The 
Agency—Stanley D. Dickson 

Firth, Thos. & John Brown Ltd 
Agency—Stanley D. Dickson 

Ford Motor Co. Ltd 
Agency—London Press Exchange Ltd 

Forgings & Presswork Ltd 
Agency—Centrai News Lid 

Fraser, Andrew & Co. Ltd 
Agency—/. Peers and Associates Ltd. 


Goodyear Tyre & Rubber Co. (G.B.) Ltd. F 
Agency—Erwin Wasey, Ruthrouff & Ryan, |td 
Gear Grinding Co. Led 
Agency—Sandbrook, Metcalf & Co. Ltd. 
General Electric Co. Ltd 
Agency—Greenlys Ltd 
Glacier Metal Co. Ltd. 
Agency—Bean Adv. Ltd 
Gloucester Foundry Ltd. 
Agency—Print for industry Ltd 
Griffiths, Gilbart, Lloyd & Co. Led 
Agency—Nicholis, Dorrity Advertising Ltd 


H.M.C. Wheels Led. 
Agency—Brandis Davis Agency Ltd 
Hackbridge & Hewittic Electric Co. Ltd 
Agency—Industria/ Publicity Service Ltd 
Hadfields Led 
Hall & Hall Led 
Agency—J. Peers & Associates Ltd 
Hallmac Tools Ltd 
Agency—jack White & Associates 
Hancock & Co. (Engineers) Led 
Agency—Tibbenham Publicity Ltd 
Hardy Spicer Ltd. 
Agency—Centrai News Ltd. 
Heap, Joshua, & Co. Ltd 
Heenan & Froude Ltd. 
Agency—Murray Watson Ltd 
Hermetic Rubber Co. Ltd. 
Hills Precision Die Castings Ltd 
Agency—S. D. Toon & Heath Ltd 
Hoffmann, Mfg. Co. Ltd., The 
Holcroft, Thomas & Sons. Ltd 
Agency—Severn Publicity Ltd 
Holden, Arthur, & Sons Led 
Agency—S. D. Toon & Heath Ltd 
Holroyd, John, & Co. Led. 
Agency—C. R. Casson Ltd. 
Holroyd, John, & Co. Led 
Agency—Ripley, Preston & Co. Ltd. 
Howard, Stanley Ltd 
Agency—Sterling Advertising Ltd 
Hydraulics & Pneumatics Ltd _ 
Agency—S. C. Peacock (Birmingham) Ltd 


Cover 1 


1.C.1. (Plastics) Led. 
Agency—S. H. Benson 
imperial Aluminium Co. Ltd 
Agency—Service Advertising Co. Ltd. 
Imperial Chemical Industries Ltd 
Agency—Everetts Ltd. 
Impero Internazionale 
Industrial Diamond Information Bureau 
Agency—intam Ltd. 
industrial Fan & Heater Co. Led. 
Agency—Sinclair Advertising Lr. 
Incermit Limited 
Agency—Sandbrook, Metcalf & Co. Ltd. 
International Meehanite Co. Ltd., The 
international Nickel Co. (Mond) Ltd. 
Agency—T.G.A. Co. Ltd 
lonic Plating Co. Led. 
Agency—A. A. Black Ltd 
lsopad Led. 
Agency—E. W. Barney Ltd 


Jacobs Mfg. Co. Ltd 
Agency—Crane Publicity Ltd. 
Jenkins, Robert, & Co. Iced 
Agency—W. Hopwood & Co. Ltd 
Johnson Foster, H., Led. 
Agency-—Pickersgil! Publicity Service Ltd 


149 





ISOPANELS 


for Rectangular Vessels... 


ee , of Ye ea na ghemcegpice 


lsopanels on special vessel : . a Typical Isopanel with 
for Rustyfa Project ~ : cut-out 


Isopanels are ideal for the heating of rectangular vessels. 
Comprising the heating surface, thermal lagging and 
outer protective metal casing, they are easily and quickly 
applied and maintain vessels at any required temperature 
under thermostatic control. 





Write for fully illustrated brochure. 








ISOPAD LTD. 


BARNET BY-PASS, BOREHAM WOOD, HERTS. 
Telephone: ELStree 2817/9 and 3602 
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THORP EQUIPMENT FOR THE INDUSTRY 











GAS FLOW a. 


Coal Gas @ 


INDICATORS | 2 i 
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Direct Reading, variable aperture 
type, from 0 to 150 Ib./sq. inch. 








For all types of gases; can be calibrated 
to customers’ requirements. Brass 
body, stoved black crinkle finish. 
Cast iron Body for Corrosive Gases. 
Scale Plate in black crinkle, chrome 
or polished brass. 
All Unions, etc., chrome plated. 
Stainless Steel Float, in clear glass tube. 
Customers when ordering should state— 
(a) Specific Gravity and 
Working Pressure. 
(b) Maximum and Minimum 
Rates of Flow. 
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The World’s 
widest range of 


T, JOINTING | 
ea COMPOUNDS . 


| KENILWORTH “® 
~ pioneers and spec- - 
ialists in this field 


' seals pressure tight! mm 


| For further information contact 77777 

THE KENILWORTH MFG. CO. LTD Z 

West Drayton * Middlesex Yi 
West Drayton 3731 


ARMSTRONG STEVENS 


& SON LTD. 
POST BOX 2. 67-73 CONSTITUTION HILL, BIRMINGHAM I9 





industry takes many _ shapes 


... from the simplest washer to the most complicated gasket, all 
made from Meadowfelt—an adaptable, economical and efficient 
material available to today’s engineers and designers 


MEADOWFELT SERVES INDUSTRY 


Meadowfelt has proved to be the idea! material for oi! retaining 
and sealing, air and liquid filtering, glass and metal polishing 
acoustical insulation, anti-vibration, lubrication and many other 
purposes. Meadowfelt can be made exactly to specification, in 
any density, thickness and resilience; it can be permanently 
proofed against moth, mildew, flame and water and used in 
combination with glass, metal, wood and plastics. 


Long Meadow Technical Staff has solved many a problem and 
is at your service—why not make an appointment now for a 
representative to call? 








EADOW PFI ELI 


THE PRESSED FELT THAT DOES SO MANY JOBS SO WELL 
LONG MEADOW FELT COMPANY LIMITED © KIDDERMINSTER - M. of A., W.O. & A.R.B. approved. Telephone 4071-2 





perfect drill 
point geometry 
for accurate holes 





THE GRINDING PROCESS—to simplify setting a chart provided 

gives angles ‘A’ and‘T’ for various diameters. Flexibility of method allows 

point geometry to be varied as desired. The amount of metal removal 

can be pre-set by simple fine-screw adjustment to the axial position of 

the drill. Grinding is effected by a simple reciprocating movement. 

for sharpening right- 
hand 2-flute drills, 


Replacement grinding wheels can be cemented on to the non- parallel or taper shank, 


expendable backplate by wheel suppliers at moderate cost. A 60-grit "6 -" 1.5 - 13mm) dia. 
Pp P y PP g 
wheel supplied with the machine covers the whole range of drill 





MAXIMUM ECONOMY IN WHEEL REPLACEMENT 


sizes dealt with. For continuous grinding of the smaller sizes of drills 


an 80-grit wheel can be supplied. Enables perfect drill points 


to be produced, to suit 
any requirements, speedily 
and with unskilled labour, 
No collets or guide 
bushings required. Soft 
wheel — does not burn 
drill — no coolant 
necessary. Stepped drills 
and drill reamers handled 


equally well. 


Brochure describing the machine and 


method on request 





DRILL POINTING MACHINE 


B.S.A. Drill Pointing Machine No. 0 : S A N 0 
Motor : } h.p. 2850 r.p.m & * & 8 


Weight : (with pedestal base & dust extraction unit) 476ib (216 kg) 


Floor space occupied : 33° x 33° x 52° high (840 x 840 x 1320 mm) B.S.A. TOOLS LIMITED BIRMINGHAM 33 ENGLAND 


Cables: MADRICUT BIRMINGHAM TELEX 33-207 


SOLE AGENTS U.K.: BURTON GRIFFITHS & CO. LTD. - MONTGOMERY STREET BIRMINGHAM II 
Telephone : VICTORIA 235i 
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